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FOR-— » 
THE WORK OF THE DRILL. 


FOR ALL PURPOSES: 
COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. 
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“Boring and Drilling” 


AN ILLUSTRATED TECHNICAL MONTHLY. 


Methods of Boring. New Appliances. Sections of Strata, Etc. 


RECORDED. 
Editorial Office: | Snbscription: 
45 Devinshire Chambers, Bishopsgate, For the year, - - 10s, with postage. 
London, E. C, Single copies, - - - 1s. 


SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT 
OF BORING ENGINEERS’ CONGRESS AT FRANKFORT. - PRICE 2s. 
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; COMPRESSED AIR MINE HAULAGE. 


SAFEST, MOST ECONOM- 
ICAL, HANDIEST, MOST 
ADAPTABLE TO VARY- 
ING REQUIREMENTS, 
AND MOST RELIABLE. 








We introduced the first air haulage into anthracite mines, and have installed 
about go per cent. of the air locomotives in use in America. We can refer to some 
25 plants in operation, each with one to six locomotives, track gauges 18 to 56% 
ine hes, underground and surface haulage. Our designs are automatic, easily 
controlled and free from complications, 

SPECIAL OFFER: On application of Mine Superintendent or official of 
operation likely to use locomotives, we will mail free our Ninth Edition “Light 
Locomotives,” 233 pages, describing 600 steam and 60 air locomotives. To 
accommodate others a copy will be mailed on receipt of 50 cents (in stamps if 
— 


aadess.-. HK, PORTER COMPARY, - - 640 Wood St.. Pittsburgh, Pa. 


ESSE SCEESCEESEESEESCEE EEE SEE SES EESE SECEEECE ECE EEE CEEEEE CEE 


e 


EEE EEE EE EEC EEE Aha 


EEC CEE REFEREE CE 


Le 








2 COMPRESSED AIR. 


Prbbeebtet nays fononfoofeofeetertenenfecfeeleotecfenfeefecleebeafeeleefecfecfecleeleaeefeofecheoleateeleefsefeeleeleeleateafeefeefeeteeteeteote 
¢ 
4 Boston. New York. Philadelphia. Pitisburg. Chicago. 


eae 


Foreign Dep’t, Dock House, Billiter St., London, E. C. 


NATIONAL TUBE COMPANY, 


MANUFACTURERS OF “ 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 


Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
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Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint and Matheson Patent Joint for Water 
and Gas Mains. 

Cylinders with Dished or Flat Heads for Carbonic Acid and 
other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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= PULSOMETER Si 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED, 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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The B. B. Baodich Company. 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. Gx 
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AIR HOSE for Rock Drills, Compressors, ILLUSTRATED ! 
Mining Machines, Pneumatic Riveters, etc. ae 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 


RATES OF SUBSCRIPTION. & *% & 


All other Countrics, 
Single Copies 


SPECIAL. #% *% 2% #*+ *% H+ & 


Clubs of ten subscribers, ‘ ° ° re ° 


The attention of Engineers, Superintendents, Railroad Master Mec han- 
ics, Manufacturers of Compressed Air Appliance es, Students, and all 
others whose association with compressed air require the widest 
knowledge of the application of air power is called to this Special 
Rate. it enables them to place the magazine in the hands of opera- 
tors of compressed air apparatus by club subscriptions at an extremly 
low cost. 


LIST OF BOOKS ON OPESSseD AIR. 


Volume No. 4, “ Compressed Air,” . ‘ : cloth, 
March, '899— February, 1900, ieientve. Pee cweive numbers of 
** Compressed Air,’’ which make up this volume are profusely illustra- 
ted with fine half-tona engravings and line cuts of a large number of 
important applications of compressed air. The articles contained in 
the above have been widely quoted aud treat upon a varied collection 
of air power subjects. 
This volume is valuable for those who contemplate the use of com- 
pressed air, and are investigating its advantages. 


Compressed Air Production, by W. L. Saunders, : cloth, 


Compressed Air Production or The Theory and Practice of Air Com- 
pression. Just published. By W.L. Saunders. A practical treatise 
on air compression and compressed air machinery. ft contains rules 
tables and data of value to engineers. 


Compressed Air, by Frank Richards, . 3 cloth, 


Compressed Air, by Frank Richards. Contains practical information 
upon air compression and the transmission and application of com- 
pressed air, 


Liquid Air end the ——— of Gases, » by Prof. T. O’Conor Sloane, 850 
pages, ° ° . s 

Experiments upon the Transmission of Power by Compressed Air in Paris, 
by A. B. W. Kennedy, F. R.S.. M. Inst. C. E., Emeritus Professor of 
Engineering in University College, London. The Transmission and 
Distribution of Power from Central Station by Compressed Air, by 
William Cawthorne Unwin, B. 8. C., #. R. 8., M. Inst. C. E., » i 

The Transmission of Power by Cowpressed Air, by Robert Zahner, M. E., 
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+ |% Gears Run in Oil Chamber. > 
i | 
+ An important feature which is found yA 
4 in NO OTHER pneumatic drill is an = 
A oil chamber enclosing the gears and bear- £ 
+ , ‘ dealt vy 
+ ings, allowing them to travel inoil,and 4 
¢ avoiding wear, friction and frequent 

+ oiling. 

t 

% No. 00 Drill, Capacity 3/16 in. weight 514 Ibs. 

4 No. 0 Driil, Capacity 7/16 in. weight 10% Ibs. 

he No. 0 Extra Drill, Capacity 34 in. weight 15 Ibs. 

+ f No. 1 Drill, Capacity 1 in. weight 35 Ibs. 

t f No. 1 Extra Drill, Capacity 1} in. weight 49 Ibs. 
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Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A’ Hoists 
1,500, 3,000, 5,000 and 40,000 
lbs. Friction Brake, Class “B’”’ 
Hoists, 800, 1,500 and 2,500 Is. 
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RAR NUAN VARMA UUECENT 





Established 1831. 


SCSPrSrerers 


Annual Capacity 1,000. 


BALDWIN LOCOMOTIVE WORKS 


Single Expansion aud Compound Compressed Air Locomotives. 
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BURNHAM, WILLIATS & CO., 


Adapted to a great variety 
of service. Built to gauges 
andtemplets from stand- 
ard designs. 

Similar parts of different 
engines of same class per- 
fectly interchangeable. 

Highest efficiency at- 
tained by compounding. 


PHILADELPHIA, PA., U.S. A. 
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Vibrator principle, avoiding strip- 
ping plates and expensive pat- 


terns, for both 


power and 


hand ramming. 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Effictent. 


NO OUTSIDE VALVE GEAR. 













ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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Pneumatic Tools 
For 
CHIPPING, 
CALKING, 
BEADING, 
RIVETING, 
REAMING, 
DRILLING, 
LIFTING, 
And 
STONE 
CUTTING. 


They execute their duties in a 
thoroughly workman like manner, 
doing their work tapidly and with 
the greatest accuracy. 

Send for catalog. 


THE Q. & C. CO. 


CHICAGO. NEW YORK. 





Q AND C HAMMER IN STEEL WORKS. 
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* An Important Connecting Linkin Compressed Air Service. 


THE 


, Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 
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THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
J, BH. QUINTERO, <r 4 - | associates 
M. E. VARIAN, - . - - - § 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 
London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 
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Compressed air is the safest of all pow- 
ers. No other power or means of trans- 
mitting power compares with it in safety. 
This quality is one of great importance 
and is, we think, underestimated by those 
who advocate the use of compressed air. 
We have 


months a series of editorials in this paper 


been carrying on for some 
reciting cases where explosions have oc- 
curred in compressed air passages, and 
have been in a general way discussing the 
subject. It may have surprised some of 
our readers to hear so much about ex- 
plosions in compressed air, and in fact we 
have been asked the question why we 
dwell so much upon a subject which only 
furnishes 


gineers. 


electrical en- 
Our only answer is that com- 
pressed air can stand this sort of thing. 
Its freedom from explosions and its ex- 
treme safety in use, are so well known 


ammunition to 


and so far beyond dispute when compar- 
ing air with electric or any other power, 
that we are encouraged at all times to 
been 
shown to be unsafe, running them down 


search out cases where air has 
by getting at all the facts, and pointing 
out where the fault lies so that such 
things may be stopped. Nothing of any 
great importance in industrial use is abso- 
lutely safe: Railway trains meet with acci- 
dents, bridges sometimes fall, buildings 
collapse, boilers explode, and yet no one 
thinks of abandoning the use of these 
things because they are unsafe. Com- 
pared with the number of buildings that 
fall, accidents of this kind are rare, and 
taking into consideration the number of 
boilers which are in use explosions are 
not serious, and when we consider the 
large number of compressed air installa- 
tions using air, varying in pressure from 
1 lb. to 3,000 Ibs. to the square inch, an 
explosion is a rare occurrence. Every 
passenger train and a good many freight 
trains on every railroad of magnitude in 
the world is equipped with air compres- 
sors and storage tanks containing com- 
pressed air at considerable pressures, yet 
who ever heard of an air explosion on a 
railroad train? Most of the railroad 
shops and most of the machine shops in 
America have air plants. Nearly every 
mine of magnitude, where the ore is hard 
and where mining operations are carried 
on on a large scale, is equipped with a 
compressed air plant, and yet how many 
of us have heard of explosions there? A 
large number of compressed air installa- 
tions are in use aS permanent plants lift- 
ing water from driven wells: Caissons 
are commonly used for excavations under 
water: Tunnels through hard and soft 
ground invariably use compressed air: 
Street cars have been in use more than 
ten years in France, and during recent 
years in New York, with air as the motive 
power: 


Foundries are now equipped 


with air compressing plants, which are 
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considered just as essential to their ex- 
istence as the foundry crane: Coal min- 
ing machines, though in some cases pro- 
pelled by chiefly use air: 
Quarries are equipped with air plants: 
Ships are provided with air compressors 
for refrigerating purposes: Air is used 
to some _ extent for lifting 
age, and yet seldom do we 
hear of explosions or accidents due to 


electricity, 


sew- 
how 
the use of compressed air. The reason for 
Air is a harmless elas- 
tic fluid, non-combustible, healthy, and it 
is the most widely distributed of all sub- 
stances. We simply compress it and hold 
it in a condition of confinement, and must 


this is very plain. 


provide a vessel strong enough to over- 
come its elasticity. Unlike steam air has 
no reserved force when in confinement. 
The destructive effect of a boiler explo- 
sion is mainly due to the sudden conver- 
sion into steam of large volumes of super- 
heated water, held in a condition of water 
by the pressure of steam on top of it. 
Here we have a reserve force. With air 
when once a vent occurs the pressure 
falls very rapidly and the strain is soon 
relieved. This rapid fall of pressure is 
due to two things, expansion of the air 
from a smaller space into a larger one, 
and a rapid reduction in the volume of 
this air, due to shrinkage in expansion 
by cooling. Liquid air is produced by 
expanding compressed air down to at- 
mospheric cold 
being utilized to liquefy volumes of com- 
pressed air. This 
place when air is expanded, and the rapid 
shrinkage of volume follows. 

Now, as a matter of fact, no accidents 


pressure, the intense 


cooling effect takes 


occur in the use of compressed air that 
may not be traced to explosions through 
the ignition of oil or inflammable sub- 
stances which are used with the air. If 
we throw kerosene oil into the inlet valve 
of a compressor, we are likely to have 
an explosion because this oil may meet 
with a temperature which is higher than 
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its flashing point, and so with certain low 
grades of lubricating oils; but the air 
itself is perfectly safe, it being merely 
necessary to confine it in a receiver or 
pipe which is strong enough to hold it. 
This is not a serious problem, and in the 
case of air the 


factor of safety is not 
nearly so great as where steam, water, 
gas or other substances are similarly con- 
fined, because air does not corrode the 
vessel, its temperature is not changed, 
nor is there any liability of internal de- 
structive action taking place, hence, it 
will be generally admitted that air, except 
through the course of compression, is as 
near the point of absolute safety as any- 
thing of this class can be. The elements 
of danger are therefore confined to the 
compressor, or, more properly speaking, 
to the compressing plant, and it is to this 
subject that we have been devoting our 
attention. Should some one discover a 
lubricant for air compressor cylinders 
which is not composed of a carbon, there 
would be no further occasion for discus- 
sion on this subject. It is simply because 
of the elements of uncertainty attending 
the use of oil that explosions in com- 
pressed air are made possible, and it is 
also because of ignorance as to the causes 
of these explosions and the carelessness 
on the part of the engineers that we hear 
anything about the subject. 

Engineers get in the habit of feeding 
oil to the air cylinders as they would to 


steam cylinders, and compressed air gen- 
erating plants are sometimes run so care- 
lessly that proper attention to the causes 
producing explosions is not given. As 
the use of compressed air grows it be- 
comes better understood, and the more 
we understand it the more we are con- 
vinced of its great safety and cleanness. 
Men are not afraid of a machine run by 
compressed air. 
their 


There is no dread in 
upset their nerves. We 
are told that this feeling of dread exists 
among men handling electric machines, 
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especially in mines. The electric current 
is a mysterious thing. It gives a shock, 
and it is not an uncommon thing for 
persons to read that electric shocks have 
produced death. It is known that in two 
States in America electric execution has 
replaced hanging, and all these things 
combine to add to the terrors of this great 
and mysterious form of nature’s energy. 
Fires are becoming more frequent in 
large cities. Insurance statistics point to 
the serious effect which electricity has 
had in producing fires. Electrolysis is a 
destructive agent, directly traceable to 
the large use of electric power in cities, 
and all these things combine to make 
more plain the absolute simplicity and 
safety of pneumatic power. 





It is perfectly practicable to heat com- 
pressed air before it passes into the motor 
cylinders, by means of electric currents, 
and that without the slightest danger. It 
may be done either by forming a resist- 
ance coil in the usual way, in the path of 
the air, or by wrapping the pipe with a 
conductor through which a current of 
electricity is allowed to pass. The con- 
ductor must in each case be allowed to 
attain a fairly high temperature, but it 
need not be exposed, nor need the tem- 
perature be such as to be dangerous, in 
case of the presence of an explosive gas- 
eous mixture. 


Compressed Oxygen is now strongly rec- 
ommended as an almost certain remedy for 
asphyxiation produced by bad air in mines. 
A chamber is provided of sufficient size 
filled with the gas under pressure of 30 
pounds. Into this the unconscious vic- 
tim is placed. Asphyxiated animals so 
nearly dead that heart action has almost 
ceased are very quickly revived. Of course, 
when the patient is only partially affected 
and the lungs are still moving, the oxygen 
may be supplied direct from small portable 
cylinders by tubes leading to the mouth; 
Such cylinders properly charged with the 
‘gas may now be obtained in Denver. 
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We show on the cover of this issue a 


rather novel application of the pneu- 
matic hammer. On the end of the piston 
rod of the machine is placed a saw blade 
which is reciprocated rapidly, approx- 
imately to 1,000 strokes per minute, and 
in this way a pneumatic saw of very 
handy construction and rapid work is 


made available. Here is a portable hand 





A PNEUMATIC HAMMER-SAW. 


saw, which may be placed in any position 
and which, without exertion on the part 
of the operator, is capable of doing very 
This 


can be operated by a boy when used for 


rapid and economical work. saw 


common work. It should be useful in 
pattern shops, for cabinet work and for 
wood carving. We have been informed 
that this machine is in practical. operation 
in a packing house in Chicago, and that 
it is used there for the purpose of sawing 


ham bones. 
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Pumping by Compressed Air.* 
By E. A. Rix. 


My object in this paper is not so much 
to enter into an elaborate description ot 
the various methods of compressed air 
pumping, as to touch on points which 
seem to have been heretofore neglected 
by those who have written on the sub- 
ject, to suggest some new methods and 
to encourage, if possible, in the building 
of pumping machinery, to design some- 
thing specially adapted for the use of 
compressed air. 

Compressed air has been handicapped 
from the very beginning in the matter of 
pumping, because it has been used with 
stock pumps which have been designed 
in general for boiler feeding and tank 
purposes, and no particular regard has 
been paid to the matter of cylinder pro- 
portions and appropriate pressures. Com- 
pressed air users in the same manner 
have been obliged to utilize old steam 
motors of all kinds, the general assump- 
tion being that steam motors are equally 
adapted for the use of compressed air. 
I will plead guilty to having committed 
this error on many occasions, and the re- 
markably poor efficiencies which I have 
obtained have led me to investigate the 
matter and to become a firm advocate for 
the designing of special motors for com 
pressed air machinery. Great attention 
is paid to the designing of motors for the 
use of steam, even to the very smallest 
detail, and yet compressed air, which is 
almost doubly as expensive as steam to 
produce, has been compelled to take any 
misfit for its use, and it has been con- 
demned right and left for lack of econ- 
omy, and has had a difficult time to main- 
tain its proper existence in the face of 
the results it has produced in many cases 
with motors which were designed for 
something entirely different. 

Those who are informed on the subject 
are perfectly well aware that steam and 
compressed air, while following in gen- 
eral the laws of perfect gases, are not 
similar enough in their phenomena to be 
used in the same motor, the general dif- 
ference being that for similar terminal 
pressures the points of cut off are differ- 
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ent. Air, also, does not condense, which 
permits unlimited multiple reheating. 

There has been sufficient development 
made in the line of air compressors, so 
that now the attention of manufacturers 
should be turned to the constructing of 
economical air motors; and among the 
first to inaugurate this reform should be 
the pump builders. for pumps, as ordi- 
narily furnished for compressed air, have 
the poorest economy of any compressed 
air machinery, not even excepting a rock 
drill. 

It is not necessary to revolutionize 
shop methods nor to carry an expensive 
stock of specially designed pumps in or- 
der to accomplish the results desired. It 
seems to me that merely pointing out 
to an intelligent customer the fact that 
his pocket will be vastly benefited by 
having a pump specially constructed for 
his work will be a great help at the mo- 
ment, and as soon as it becomes generally 
known that great advantages are to be 
gained thereby, many people will aban- 
don the old methods and the reform will 
be inaugurated. 

I shall endeavor in this paper to point 
out some economical methods of pump- 
ing water by compressed air, and to sug 
gest how others might be accomplished. 
Let us consider generally the various 
methods used to lift water by compressed 
air, and compare them in such a manner 
that those interested may better under- 
stand the subject, thus enabling them to 
improve upon these methods when occa- 
sion offers. It is discouraging to those 
who believe that compressed air occupies 
an economical as well as a useful field 
to see the various tables, rules and com- 
putations offered to the public for calcu- 
lating the amount of air required to lift 
water, without a word of explanation that 
might temper the almost general conclu- 
sion that compressed air is a very expen- 
sive luxury. It would require a stout 
heart and a long purse to put in a com- 
pressed air pumping plant if the verdict 
of the various quantity tables were final. 
One consulting these authorities. would 
invariably conclude that the efficiencies 
were so low that only pressing necessity 
would decide in favor of compressed air. 

The percentage of efficiency credited 
to compressed air in these tables ranges 
from 15 to 30 per cent. No mention is 
made of possibilities beyond these num- 
bers, and one is left but the one conclu- 
sion—that from four to seven horse power 
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must be furnished to the compressor in 
order to produce a net yield of one horse 
power in water pumped, and particularly 
is this discouraging when enterprising ad- 
vocates of electricity keep emblazoned 
before us all that imposing array of ef- 
ficiencies that seem to almost jostle the 
revered 100 per cent. irom its pedestal. 
Moreover, all this is misleading besides, 
for there are efficiencies to be obtained in 
the proper use of compressed air in 
pumps that are more than satisfactory, 
that in fact are difficult to exceed in many 
instances, and [ have tried to make it 
clear in this paper how to practically re- 
alize these results. 


from 225 to 130 cubic feet of free air per 
minute, and the cylinder ratios from 1 to 


Ito5to1. It will also be noted that the 


pressures required ior the same cylinder 


ratios vary 150 per cent. The air. pres- 


sures given are all receiver pressures, or 


pressures in the main air pipe, which fact 
is not mentioned, leaving one to draw the 
conclusion that, no matter what the pres- 
sure in the main is, it is only necessary to 
install a pump with a large cylinder ratio 
and use low pressures. 

Compressed air in mining is used for 
driving rock drills, for hoisting and 
pumping, and the average pressures car- 
ried in the mains correspond very nearly 





TABLE No. t. 


For too GALLONS PER MINUTE. 200 FEET HIGH. 


No.1 
ee 3 >, bah 
Cond | 2a ve g PF 
2use| ee | sa ee 2 || a9 
a pond av 2e — ‘Oo | sy 
Saiz’, Sen ae “™ at 
a o"O Os ” fie Os 
i—] 34 11.0 | 29 17% 
1.5-1 153 | 48.8 } 21 24 
1.75-1 169 | 36.6) 19.5 25 
2-1 | 181 | 27.6 | 16.2 | 30 30 
2.25-I 197 | 22 15 35 
25-1 | 206 | 17.6°| 13.5 | 37 137 
3-1 145 
3.5-1 152 
4-I 158 
5-1 176 


As an example of the information 
given by some of the catalogues published 
by builders of compressed air machinery 
take an example of one hundred gallons 
of water pumped two hundred feet high. 
What is the quantity of free air and the 
pressure required in direct-acting pumps? 
Reference is made to the table, No. 1, 
containing extracts from three publica- 
tions. One hundred gallons per minute, 
raised 200 feet high, requires, theoretical- 
ly, 5 horse power. Comparing this with 
the table, we find that the efficiencies 
range from 17 to 40 per cent., the pres- 
sure from 110 to 20 pounds, the volumes 


Gauge 


No. 2. No. 3. 
ar ma , 
: S liza | of | o 
3 : r=] 3S us | y = 
D Oe 7) av =o As o 
DL a * ev = 1 5 
sd oe ~ sh ~ = pa 
be t= nn! Ou £ 
a i We oo Ps) 
, ~ oo ~ | > 
50 | 18.2 | 27 .170,| 50 .| 23.8 | 21 
40 | 16 30 178 40 | 21.5 | 23 
33 5.2.1 33 180 33° | 19 26 
29 15 33 | 185 29 WS<'§ [27 
25 13.5 | 37. ‘|| 205 25 17 28 
20 | I2 41.5 || 225 20 i4.7 34 


to the steam pressures formerly used for 
the same work, and go pounds gauge, in- 
dependent of altitude, seems to be the 
standard pressure. This being the case, 
these tables and pumping data should all 
be calculated from some such standard 
basis, with proper co-efficients for varia- 
tions from the standard pressure, and a 
table giving the proper cylinder ratios, 
for different heads, using the standard 
pressures as a basis, would, it seems to 
me, be more helpful to those who wish 
to consult tables for guidance. 

In this paper we shall assume 90 
pounds to be the standard pressure car- 
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ried in the mains and that it takes 20 
brake horse power to compress 100 cubic 
feet of free air per minute to that pres- 
sure at sea level with a single stage ma- 
chine. This is more than is called tor by 
the catalogues, but observations from a 
great many compressors, of many makes, 
justily me in this statement, and pres- 
sures all along the line will follow the 
same rule. 

There appear to be six general forms of 
compressed air pumps: 

First—Displacement 
pressure only. 


pumps for full 


Second—Displacement pumps _ using 
expansion. 
Phird—Direct acting pumps for full 


pressure only. 

Fourth—Direct acting pumps using ex- 
pansion, 

Fifth—Air lift pumps, single and com- 
bined with displacement chambers. 

Sixth—Pumps operated by independent 
motors. 

The notations employed will be gauge 
pressures, unless otherwise specified. 
Temperatures are expressed in Fahrenheit 
degrees. The altitude is at zero; that is 
to say, sea level, and the atmospheric 
pressure is rated at 15 pounds for the sake 
of convenience, and one gallon of water, 
which equals .134 cubic feet, raised one 
foot high, is the unit of work to be per- 
formed. 

The first general system of pumps, as 
before classified, viz., displacement pumps 
for full pressure only, appear to be the 
simplest of all, and are those which would 
naturally be first suggested to the mind. 
If we have a closed vessel containing 
water, having a discharge pipe, let us say 
210 feet high, connected to its bottom, 
and if we force air at 90 pounds pressure 
slowly into this vessel, the air will rise to 
the top of the vessel and water will be 
discharged exactly equal in volume to the 
volume of air forced in, and (g0x.068) 
+ 1, or 7, will represent the number of 
cubic feet of free air required to raise 
“ach cubic foot of water. Inasmuch as 
practice will require a certain additional 
pressure to give a dynamic head, and as 
there is a certain amount of pipe friction 
to overcome, and as some air also is ab- 
sorbed by the water, the number 7, before 
stated, can properly be made 9 cubic feet 
of free air used to 1 cubic foot of water 
pumped, or, expressed in foot gallons: 1 
cubic foot of free air at 90 pounds will 
perform 1/9x2I0-.134=175 foot gallons. 
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The 1 cubic foot of free air has received 
1/5 horse power, or 6,600 foot pounds of 
work expended upon it. 175 foot gal- 
lons=175x8.3 pounds, the weight of 1 gal- 
lon=1,452 foot pounds, or an efficiency of 
practically 22 per cent., and it will be ob- 
served later on that this is better than 
most ordinary direct acting pumps will do 
with cold air as ordinarily used. 

The efficiency of this system may be in- 
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FIG. I. 


creased 15 per cent. by compound com- 
pression, or, if the water to be pumped 
has a higher temperature than the air, as, 
for instance, in the Comstock, where the 
water is 120 degrees, the absolute temper- 
ature would be 580 degrees, and the ef- 
ficiency would then be 22x580-520—24.5 
per cent. Assuming, for this illustration, 
that the Comstock is at sea level, the 
air in this system of pumping may be 
likened to a flexible plunger having I 
square foot area, making one stroke per 
minute, and the actual length of stroke 
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equal to the number of cubic feet of com- 
pressed air furnished per minute, dimin- 
ished by the absorption, leakage, clear- 
ance and equivalent quantity necessary to 
furnish dynamic head and friction and 
increased or diminished by the ratio of 
absolute temperature of air and water. It 
would be proper to range the efficiency 
from 15 to 22 per cent. The chambers of 
this pump must be submerged, which 
limits its usefulness. In a sump, or tank, 
in a mine, and for lifts within range of 
ordinary compressors, say up to 250 feet, 
it will still probably exceed the efficiency 
pounding of this system, however, will be 
of the ordinary direct acting pump. 

One can readily see that it exhausts its 
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chambers into the atmosphere at full pres- 
sure, and all the expansive work con- 
tained in the air is lost. A proper com- 
suggested later on, which will utilize some 
of this expansion and increase the ef- 
ficiency materially. Without reflecting, 
perhaps, engineers have generally dis- 
carded this system as too primitive and 
uneconomical, whereas, in fact, in many 
instances, it is cheaper by far to install, 
and often would exceed the efficiency of 
a direct-acting pump. For handling sew- 
age, or material which would obstruct or 
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destroy pump valves, its utility gives it a 
desirable place, but over and beyond this 
a well-constructed pump of this type has 
a right to be properly considered in com- 
parison with ordinary direct acting 
pumps. In the pumps of this type there 
are generally two chambers, so that while 
one is filling, the other may discharge, 
and thus insure a steady delivery, but fre- 
quently single vessels are found adequate. 
cases prove to be the proper installation, 
The diagram, Fig. I, gives a general idea 
of this type of pump. 

As may be imagined, the inlet and out- 
let of the compressed air in the original 
pumps of this class were controlled by 
















































floats, which are unreliable and limit to 
vo 
Switch ices \ 
Automatig# | 7 
Air. f | Je h 
ss Compressor 
; dir 
1 | o 
' L- an i 2 
ee os | 
CoE tae j 
Main 
— | f 
oi es r na 
Vu 
| LU 1} je 
. + 
‘i ee 
v Se " 
T alia Tanks will be proportioned 








according to capacity of wells, 


a great extent the size and shape of the 
vessels, and the clearance was excessive. 
The modern type, however, has elimin- 
ated all of these uncertainties, and the 
pump of the Merrill Pneumatic Pump Co. 
has a differential controlling valve, situ- 
ated above the chambers, and this valve 
is automatic and positive, and the cham- 
bers are free from floats. A large num- 
ber are in use, and being free from many 
complications which. exist in ordinary 
pumps they may be classed alongside of 
ordinary direct acting pumps, where sub- 
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mersion is possible. There is no reason 
why lifts in two or more would 
not be entirely feasible with this pump. 
Class No. 2 consists of displacement 
pumps using more or less expansion. 
This class of pumps is best exemplified 
by the Harris system, owned and oper- 
ated by the Pneumatic Engineering Co., 
of New York, and this system is extreme- 
ly interesting, simple and economical, 
and, I have no doubt, would in many 
especially in mines having a steady flow 
of water at reasonable heads to be han 


dled. 


stages 
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let Po Highest pressure. 
$e p a st 
V Volume of tank. 
ee ‘** air pipe. 


vi v=Effective stroke volume 
of compressor 


n==Number of strokes to re- 


duce pressure from Po 
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FIG. 3. 


This system consists in displacing and 
elevating the water precisely the same as 
in Class 1, with the difference that while 
in Class 1 the water is immediately ex- 
hausted from the water vessels into the 
atmosphere and all its energy of expan- 
sion lost, the compressed air in the latter 
system is allowed to do work in expand- 
ing against the compressor piston and 
thus, theoretically speaking, all its ex- 
pansive energy is saved, but practically 
claim the losses in 


the manufacturers 
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leakage and friction to be about 15 per 


cent., a statement which deserves cre- 
dence. 
Che action of the pump is as follows: 


es 
There are two chambers 
suction limit of the 


placed 
sump, or 


within 
subm« rged, 


as desired. An air pipe leads from the 
compressor to the top of each chamber, 
There is a single water discharge con- 
nected to both chambers, and a single 
suction. The system is so arranged that 
while one chamber is filling the other 


and an automatic 
part of 


empties, 
the important 


switch plays 


regulating the en- 


Notes on Operation, 


One tank (or group of tanks) is emptied by air 
pressure while the other is drawn full by suction, 
the air charge being so adjusted that one tank is 
drawn full of water just when the other is emptied, 


The Switch 

Can be automatically operated in either of three 

ways: 

1. By means of the suction in the intake to com- 
pressor which depends on the height to which 
water must be drawn in filling the tanks, 

2. By a mechanism that will throw the Switch at 
a given number of compressor stroke s the 
number required being that which will empty 
one tank and fill the other, 

By an electrically controlled mechanism, the 
circuit being controlled either by floats in the 
pump tanks or by a pressure gauge on the in- 
take pipe. 

Advantages. 

The expansive energy in the compressed air is 
fully utilized. i 

There are no moving or delicate parts outside 
the compressor room except the check valves 
on water pipes. 

. One compressor can pump water 
ber of sources. 

1. In mine drainag 
to any depth. 

From Pneumatic Eng 


from any num- 


re the tanks may be submerged 


Ca., BM. T, 


trance and exit of the air. The system is 
a closed one, and only leakage is replaced 
automatically. 

Suppose one of the chambers filled with 
water; the air is then admitted at such 
pressure that the water is expelled and 
the air pipe and chamber are full of com- 
pressed air at the pressure of the water 
lift, or slightly more. The other tank has 
in the meantime filled with water. At 
this point the automatic switch connects 
the air pipe of the empty chamber with 
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the intake of the air cylinder and the air 
pipe of the other chamber with the dis- 
charge of the compressor cylinder, It is 
evident that instantly the air in the first 
chamber will expand through the com- 
pressor and equalize the pressure in the 
empty air pipe of the second chamber and 
all clearances. ‘This part of the expan- 
sion is lost, but it amounts to but little. 
The compressor now transfers the air 
from the first chainber to the second, dis- 
placing the water in the second, and the 
air from the first chamber thus does work 
upon the air compressor piston in ex- 
panding from {ull pressure to zero. When 
zero pressure is reached in the first cham- 
ber, if it is not submerged, the com- 
pressor continues to draw air from it until 
the water rises and fills it. At this point 
the first chamber is ready to be dis- 
charged, but if there has been leakage the 
second chamber has not received enough 
air to complete its discharge, and this is 
now supplied by a check valve in the in- 
take pipe, which is set to open at a suc- 
tion pressure slightly above that neces- 
sary to draw the water into the chambers. 
If the chambers are submerged, an ordi- 
nary check valve will automatically sup- 
ply any deficiency in the quantity of air. 
The second chamber, being completely 
discharged, the automatic switch reverses 
and the cycle is complete. Of course 
everything depends upon the reliability 
of the switch, which is placed on the air 
pipes near the compressor, where the 
engineer can see its operation and adjust 
it if necessary. It can be automatically 
operated in three ways: First, by means 
of the suction which occurs in the intake 
pipe to the compressor when the water 1s 
drawn above its outside level in one of 
the chambers: second, by a mechanism 
that will throw the switch at some as- 
signed number of strokes of the compres 
sor, the proper number being that which 
will empty one chamber and fill the other; 
third, by an_ electrically controlled 
mechanism. the circuit being made and 
broken by a pressure gauge on the intake 
of the compressor, or by a float in one of 
the chambers.. 

In Figs. 2, 3 and 4 we have diagrams 
and data supplied me by the Pneumatic 
Engineering Co., which will be interest- 
ing to those who care to investigate this 
extremely interesting and economical 
method of pumping by compressed air. 

Fig. 5 gives a problem of pumping un- 
der 90 pounds pressure which shows in 


detail the range oi the work on the air 
compressor piston during the progress of 
changing the air from one water chamber 
to the other. It will be noted that the 
net work is even less than the full pres- 
sure work at 90 pounds pressure, thus 
showing that the compression work is 
practically eliminated, and 90 pounds 
pressure can be transferred from one re- 
ceiver to the other at less than one-third 
of the power required to fill a receiver at 
go pounds pressure, consequently this 
system should be at least twice as eco- 
nomical as the regular displacement sys- 
tem. The disadvantage is that it requires 
an independent plant and a double set of 
air pipes. I have no hesitancy in placing 
the etliciency at from sixty to seventy per 
cent., and consider it a very desirable 
system for mine station pumping. 


DIRECT ACTING PUMPS. 


The ordinary direct acting pump is the 
best known of all power pumps, and is the 
typical example of a motor driven, dis- 
placement pump. Its efficiency suffers on 
account of its large clearance, its appar- 
ent inability to realize full stroke and the 
ill-advised selection of cylinder propor- 
tions. In general it is given a mechani- 
cal efficiency of 65 per cent. It is not 
an absolutely complete displacement 
pump, because the valves are generally ar- 
ranged to cut off just before the comple- 
tion of the stroke in order to exhaust the 
inertia of the moving parts by the time 
the stroke is finished, and this gives a 
slight expansion in the cylinder, but this 
may be neglected in general and the pump 
put in the displacement class. 

If a pump uses full pressure only, it is 
evident that the more full pressure a com- 
pressor diagram shows, the greater will 
be the efficiency of the system. The lower 
the air pressure the less the compression 
work and the greater the proportion of 
full pressure work, consequently the low- 
er the pressure the more efficient the sys- 
tem. This really refers to the compres- 
sor and not to the pump, for the pump 
works the same whether it receives air 
at 10 pounds pressure from the compres- 
sor or whether it has been expanded from 
a receiver having a higher pressure, pro- 
vided the temperatures are constant. If 
we look for the best efficiency then from 
direct acting pumps-we must put in an 
independent compressed air system and 
carry a low pressure. We can _ hardly 
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THE COMPOUND DIRECT -AIR- 
PRESSURE PUMP WITH AD- 
JUSTING RECEIVER. 





Computations for Proportioning the Parts and a 
Graphical Presentation of one Cycle of 
Operation. 





SYMBOLS AND NUMERICAL VALUES. 
P’=Absolute Max. pressure in lower tank, 


P’= te: si va upper ‘‘ 
»” So P= Min. “ either ‘ 
a= Vol. of air pipe to lower ‘‘ 
feo ON as . upper ‘* 
Vo ss 6 lower ‘' 
Ves “8 86 upper 
R=“ « Receiver. 
v = ‘* ‘** compressor stroke. 


n =Number of compressor strokes, 
Pu=Variable pressure in tanks, 


W= ? work per stroke. 
aa (CO * water volume delivered per 
stroke. 
FORMULAS. 
Pi(v'+a’)J4 p a ‘—pa 
l = — <i / 
P 
P(v' +a")—P'(v'+a')+pfa—p'a 
R=- fz. 
Pr—P 
vta \n 
>» — > 
as (i) , 11. 
Po=initial pressure, Px that after 
in strokes. 
log. Po—log. Pn . 
r =F - — —— < - Pg ‘ 
og. (v--+-a+v)—log. (v+a) 
log. Po 
Wa=Pxv ° 5 any ae ? 
x d 
: Pn : 
PM aU wee ee ee VE 


The proper value for v is found by trial 
in Eq. LV. 
THE PROBLEM. 
Proportion a System to lift 66 cu. ft. (500 


gals.) per minute 200 feet in the lower stage 
and 650 gals, (87 cu. ft.) per minute, 175’ in 
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the upper stage. Assuming lengths of 
air pipes to be 500’ to lower and 300’ to up- 
per tanks. 


Note :—In the following computations it 
is assumed that no change in temperature 
occurs and friction of air and of water in 
pipes is neglected. 

SOLUTION. 

Horse Power:—F¥rom figures given 
above the average net Horse Power = 55, 
But the max. rate of work per stroke is 
1ogoo ft. Ibs. (see ordinate at K.) Assum- 
ing the compressor to work at go revolu- 
tions (or 3 strokes per sec.) this will give 
about 60 H, P. 

Air Pipes :—If the volume of compres- 
sor stroke is previously known the max. 
velocity in air pipe of known area can be 
found by observing that immediately after 
switching the whole volume of compressor 
stroke goes through the air pipes. 

Otherwise an approximate rate is: The 
max. air volume = 6 times the average 
water volume discharge. In this case the 
rule gives 5.5 cu. ft. per sec. of air at 102%, 
Hence select air pipes 4” diam. 

Tanks :—They should not be less than 
10 times the vol. of air pipe. Hence as- 
sume V'=4s50cu ft. Then if no receiver 
were attached V’’ would be computed by 
Eq. I. which would give V" =525; but by 
conditions of the problem, V” must be= 
1.3 V’=585. This requirement can be 





| o6 cu. ft. per sec. 


100° 




















satisfied by attaching a 
receiver whose volume 
will be computed by Eq. 
II. Whence R=497. In 
practice make V" and R 
larger to permit adjust- 
ing, which can be done 
by pumping water in or 
out of R. 

Notes on theOperation: 
When air is switched out 
of V” it expands into pipe 
a' and thereby drops from 
gizto 88% (G" to A) then 
compressor forces air into 
V’ but no water will be 
delivered until pressure 
in V’reaches102 Inthe 
meantime pressurein V ” 
will be worked down to 
76.5 which will require 47 
strokes (see A to B’ and 
Ato B’’). 

When air is switched 
out at V’ we will have V’ 
+R-+a' at 102 while 
only giz is necessary to 


force water out of V”. 
Hence water will dis- 
charge without further 


action of compressor until 
all pressures drop to g1Z. 

The volume of water 
thus displaced will be 96 
cu. ft. This cannot be 
properly shown on the 
diagram. It occurs be- 
tween D’’ and ©” but as 
these points are coinci- 
dent in time the effect 
wi'l be to run the delivery 
curve up as shown in the 
clotted line near E’”, 

Formulas III and IV do 
not apply after Pn falls 
below atmospheric pres- 
gure. for V’ (or V") is 
then a variable, Hence 
the broken lines between 
Cand D and F and G are 
not computed. 

The two lines in each 
pair of heavy verticals 
S’S” and S’ S’ are co- 
incident in time. The 
intervening space is for 
convenience in showing 
connections between 
curves, 
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HARRIS’ COMPOUND PRESSURE PUMP. 
A. E. Chodzko. 
b ag e o 
L Yeo eo es Vu. oe 
‘oe ek ri £0 ° 
e ooe a ln ho oe 9 at oY, 
oF 30S Si = S — “Ohe mk = 
“2” iE ey wel wale ‘ > A. 9 2S o) 
a. 7 UK NON ~ Ss oF rue Un 2 
= gan c< y3@3 | 3 ‘ 
ae | 388 ~ | grog | gees | 3 
A qs a 3 a 
I | 88.9 1.18 0.847 89 25,704 19,580 6,124 
2 73.5 1.39 0.719 79 24,768 15,991 8,777 
3 64.1 1.63 0.614 71 23,509 12,937 10,572 
4 54-4 I.9Q2 0.52 628 22,824 10, 339 12,485 
5 46.2 2.27 0.44 557 21,270 8,142 13,128 
6 39.2 2.66 0.376 497 10,960 6,267 13,693 
7 33-3 3.4 0.318 441 18,360 4,687 13,673 
2 2 lod oe rin = > ~ 
8 28.3 s.7 0.27 39 16,517 3,347 13,170 
9 24 4-36 0.23 -349 15,480 2,195 13,083 
10 20.4 S.5S 0.195 31 13,738 1,231 12,507 
II 7.3 6.05 0.166 .28 12,845 401 12,444 
12 14.68 7 a3 0.14 . 246 11,088 296 11,384 
I41,040 
Work of simple compression of So cu. ft. of free air to go lbs. gauge at 6600, 528,000 
Work of compound compression  ‘‘ “s “ s ae 446,306 
! : . c 446, 306 
Efficiency of the system referred to compound is therefore, 141,04 3.09 
- 41,040 ‘ 
: ; 525,000 
and referred to simple is ; 2 3.75 
[41,040 ~"** 
Po initial absolute pressure in tank, 
final a s in compressor = g°? lbs. g. 1047 lbs. absolute. 
Pn absolute pressure after the mth double stroke. 
Pa w atmospheric pressure. 
V+a n 
Pn Po\z ) 
J rr a+ 0 
V volume of tank = 8 cu. ft. 
a i pipe = 3.24 cu. ft. 
0 rs compressor cylinder = 2 cu. ft. 
ae Paap ; 
m= 104.7 © 849  / log. Pn = 2.019947 + ” » 1.928965 
Effective isothermal work of expansion, 
We = 267.87 Pn — 4233.6 
Effective adiabatic work of compression. 
(Pay 
v 7" . i ) 
oo r<+p a Sa — 
We=[" iP: (ip) ” —Pas— (Pn—Pa | 
Theoretical actual work done in lifting water = 8 « 62.5 * 2.10 = 105,000 foot-lbs. 


allowing 857 mechanical efficiency. Real work done = 89,250 foot-lbs. 


89,250 
92. 2% 
141,000 33 


FIG, 5. 
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imagine that this would be generally 
done, and consequently we must count 
on the standard pressure ot about 90 
pounds for our economies and propor- 
tions. 

\fier comparing the various tables of 
compressed air quantities for direct acting 
pumps, it appears that the calculations of 
William Cox are most reliable, and they 
agree very nearly with practical results 
that I have noted. He, however, like 
the others, considers that the pressure 
used by the pump is receiver pressure. 
His principal formulae are as follows, 
based on 100 feet per minute of piston 
speed. Other speeds will naturally be in 
proportion, 

Diameter 
raised. 

(Diameter air cylinder)2 
ameter of water cylinder) 2 
sure. 

Volume of 


water cylinder=.54 gallons 
5xheadx(Di- 
gage pres- 


free air=.63x(Diameter of 
air cylinder) 2x (1+ .0€8 gage pressure) 
and, in without regard to any 
factors but quantity, head and pressure, 
we have the volume of free air=.093 foot 
gallons gage pressure x (I+.068 gage 
pressure). 

In using these it must always be borne 
in mind that the pressures given are re- 
ceiver pressures; that is to say, that the 
colpressor furnishes air to the mains at 
pressures called for in the tables, and if 
any higher pressures are carried in the 
mains, such as 90 pounds, and if then the 
air cylinder of the pump is so large that 
the air is wiredrawn to it, then the quan- 
tities of compressed air given should be 
multiplied by a constant, such as given 
in Column 6, Fig. 6, when the pipes are 
short between the main and the pump, as 
occurs generally in a shaft. 

The constants in Column 6 are simply 
about 70 per cent. of the ratio of the ab- 
solute temperatures due to the expansion 
of the air from go pounds to the pressures 
indicated in the tables, and the horse 
power will not be the power required to 
raise the pressure from atmosphere to 
the working pressure, but always that re- 
quired to deliver it into the mains. This 
fact makes sorry work for efficiencies. 

Inasmuch as most pumps are in the 
shaft near the main, a very short pipe 
connects them to the main, and the air 
is expanded through this short nine to 
the pump, for pressures less than that in 
the main. This expansion reduces the 
temperature of the air entering the pump, 


general, 
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to quite a marked degree. Not by the 
theoretical amount due to the pressure 


drop, for some heat from external sources 
can be supplied, and wiredrawing fur- 
nishes a disputed amount also. While I 
have made no experiments on this sub- 
ject, | have assumed that less heat would 
be given to this expanding air than a 
good water jacket would take out of the 
air during compression, and I have as- 
sumed the temperature to drop 70 per 
cent. of that, due to the pressure drop. 
This reduces the air volume and adds to 
the quantity consumed by the pump and 
consequently lowers its efficiency. 

It would be good practice to let this 
cold air gain normal temperature before 
reaching the pump cylinder, which can be 
done by passing the water being pumped 
into an enlargement in the discharge pipe 
within which is a coil through which the 
air is passed, but if no such device is 
used and the air pressure in the mains is 
go pounds we shall find that the table, 
Fig. 6, expresses about the real condi- 
tion of affairs for a pumping effort of 10,- 
ooo foot gallons. 

In explanation of the table: 

10,000 foot gallons=83,000 foot pounds= 
2.5 horse power, theoretical. 

Column 1—Gauge pressures in air cyl- 
inder of pump. 

Column 2—Volume of free air required, 
calculated from Cox’s computer, No. 76. 

Column 3—Horse power corresponding 
to above volume, calculated from same 
computer. 

Column 4—Ratio of the gauge pres- 
sures in Column 1 to 90 pounds, standard 
mining pressure. 

Column 5—Adiabatic temperature ra- 
tios corresponding to the pressure ratios 
in Column 4. 

Column 6—Gives the practical temper- 
atures, ratios being 70 per cent of 5. 

Column 7—Is Column 2 multiplied by 
Column 6. 

Column 8—Horse power calculated for 
Column 7 by Cox’s computer, No. 76. 

Column 9—Percentages of Column 3. 

Column 1to—Percentages of Column 8. 

Conclusions from table: 

First—The lower.the air pressure in the 
main, with cylinders designed properly, 
the greater the efficiency, reaching as 
high as 30 per cent. 

Second—The efficiency drops immedi- 
ately if the air is expanded through the 
throttle into an air cylinder which re- 
quires less pressure than the main. 
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Third—At standard mining pressure of 
90 pounds the efficiency is about 17 per 
cent. with properly designed cylinders, 
and probably drops as low as 12% per 
cent in pumps where “just one turn of the 
valve is open.” 

Fourth—Very little loss occurs in using 
pressures within 10 per cent. of the pres- 
sure in the main, which is ample to 
impart proper dynamic head to the pump. 

If compound compression should be 
used, then the efficiencies mentioned can 
be increased 15 per cent., and they will 
range then as high as 34.5 per cent. for 
low pressures, and from 19.55 to 14.5 for 
standard mining pressures. 
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If the air is reheated, so that the pump 
cylinder receives it at 300 degrees Fahren- 
heit, and if no account is made of the cost 
of reheating, then the efficiencies for low 
pressure and simple compression will be 
42 per cent., and compound compression 
48 per cent., and for standard mining 
pressures, for smple compression, 24 to 
17.5 per cent., and for compound com- 
pression, 27% to 20 per cent. 

According to the above table, at stand- 
ard mining pressure the efficiency, using 
cold air, is 17 per cent. at maximum. Ac- 
cording to our statement, if 20 horse 
power produce 100 cubic feet of free air 
per minute compressed to 90 pounds, 1 


2 3 4 5 6 7 | 8 9 10 
é ——- | 

. ZA g g E 
“ * pee 35 3s = a 
7 S a. S 0 ° on 
= v 4 4 ou < oF 3 ; 

; } GA oD v ~ * 
° Y oO * eas 3s © og ba = C 

= | at v uv yy ° 1S) 
¥ 3 < Lo <5 ok; » ry 
9) —_ # <a ta | = 12) : he i 
a > = ee = “= | = a i 
20 113 8.4 3 I-37 1-26 2 28.5 30 9 
25 103 9 2.6 I-32 I-22 125 25 27 10 
30 97 9.6 2.3 1-27 I-19 115 23 26 11 
35 93 10.1 2A I-24 I-17 108 a1 .5 25 Li3% 
40 89 10.6 1.9 I-2 I-14 | I01 20 24 [2.5 
45 | 7 $22 LF 1-16 I-I2 | 97 19.7 22 12.6 
50 | 85 12.0 1.6 I-14 I-It | 94 19.1 20.5 ‘3 
55 | 82 '2-5 cs I-12 I-og | 89 18 20 14 
60 80 12.6 1.4 I-IO | I-07 | 85 17 19.8 4:7 
65 79 | 13 1.31 | I-07 | 1-06 | 84 16.8 | 19-3 | 15 
70 78 13.4 1.24 1-06 I-05 | 82 16.4 19 15.3 
75 77 13.6 [57 I-05 I-O4 80 16 18.5 15.6 
80 76 14 id 1-04 I-03 | 78 15-6 18 16 
85 75 14.5 1.05 I-02 I-O2 | 76 15-2 17.5 16.5 
go 74 14.8 I I-O IO | 74 14.8 17 17 

| } 
10,000 foot-gals. = 83,000 foot-lbs. = 2.5 H. P. theoretical. 


EXPLANATION OF TABLE. 


Col. 1—Gauge pressures in air cyl. of pump. 


Col 2—Is the volume of free air required, calculated from Cox’s computer. 
Col. 3—Horse power corresponding 'o0 above volume, calculated from same computer. 
Col. 4—Ratio of Gauge pressures in Col. 1 to 90 lbs. Standard Mining Pressure. 


Col. 5—Adiabatic temperature. 


Ratios corresponding to pressure ratios in No. 4. 


Col. 6—Are practical temperature ratios, being 70% of No. 5. 


Col. 7—Is Col. 2 multiplied by Col. 6. 


Col. 8—Is H. P. calculated for No. 7 by Cox’s computer 76. 


Col. 9—Are percentages of Col. 3. 
Col.10o—Are percentages of Col. 8. 
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cubic foot will cost 6,600 foot pounds of 
work. Seventeen per cent of this would 
be 1,122 foot pounds of useful work that 
the one cubic foot of free air would per- 
form; 1,122 foot pounds is 135 foot gal- 
lons. 


I have measured the exhaust of many 
pumps using air at from 80 to 90 pounds, 
and I have found their work to be ap- 
proximately 135 foot gallons for each cu- 
bic foot of air, and I have used this figure 
in all my calculations for ordinary pumps, 
properly proportioned. Thus, to lift 200 
gallons a minute 200 feet high, would be 
40,000 foot gallons. This, divided by 135, 
would require 300 cubic feet of free air 
compressed to 90 pounds, which in turn 
requires 3x20, or 60 horse power to pro- 
duce it. If compound compression be 
used, I increase the 135 foot gallons by 
15 per cent. and call it 155 foot gallons, 
and if reheating is used, in either case, I 
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Diagram of Ordinary Direct-Acting 

Pump. 

FIG. 7. 
increase the 135 by the ratio of absolute 
temperature which I am satisfied the 
pump receives. 

The efficiency of the direct acting pump 
is seen from diagram, Fig. 7, as follows: 
With a simple compressor the M. E. P. 
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of compression is a little more than the 
M. E. P. adiabatic, say, 40 pounds. This 
corresponds to an area on this card of 
M. E. P.=Area x Spring Length of Card 
40=Ax1I5-7, or  280-15=18.66 square 
inches. The adiabatic volume of G, B, 
D, H shrinks to A, B, D, C before arriv- 
ing at the pump. The pump having a 
mechanical efficiency of 65 per cent., the 
volume 1 B, F, E is all that really does 
useful work. That area is .60x6=3.60 
square inches, and 3.60-18.66—19 per cent., 
which compares nearly with our other 
figures. 

We found simple displacement pumps, 
Class I, giving 175 foot gallons of work, 
and direct acting pumps, Class II, giving 
135 foot gallons of work. This might be 
anticipated, because in Class 1 the air is 
used isothermally throughout, the pres- 
sure is always exactly what is necessary 
and clearance is small and no mechanical 
movements to overcome. 

Referring again to the table, Fig. 6, and 
remembering that we have assumed 90 
pounds as our standard pressure in the 
mains, we note how serious a loss we 
would entertain if we used a pump having 
such a large air cylinder that the working 
pressure was only 20 pounds. One not 
skilled might expect to get 30 per cent. 
efficiency, but he would really get about 
10 per cent., or just 300 per cent. out of 
the way, and this justifies the remark that 
I have heretofore made that these cata- 
logue tables are misleading. Except for 
extremely small quantities and for sinking 
pumps I cannot justify the use of simple, 
direct acting pumps for compressed air 
service. 

Simple displacement pumps, mentioned 
in Class I, can be made to use the air 
with at least partial expansion, and I sug- 
gest the following for consideration and 
experiment. It is new to me, and oc- 
curred to me while searching for a cheap 
and economical means to do some air 
pumping. We will take the same prob- 
lem of work at 90 pounds pressure, and, 
in order to make the problem simple, I 
have made it purely theoretical, and we 
can supply whatever efficiency coefficient 
we deem appropriate. 


(To be Continued.) 
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The Use of Water Powers by Direct Air 
Compression. 


Probably one of the oldest applica- 
tions of the use of water power to the 
wants of man was a form of hydraulic 
air compressor which operated as an en- 
trainment apparatus, and is the well- 
known water bellows or trompe of the 
Catalan forges. 

This apparatus, briefly described, con- 
sisted of a bamboo pole disposed at a 
slight inclination from the perpendicular, 
into the upper end of which a stream of 
water was led, entraining air with it in 
its downward passage. The lower end 
of this bamboo pole was introduced into 
a bag made of the skin of some animal, 











THE MAGOG DAM AT HIGH WATER, 


the air being allowed to escape from the 
water into the upper part of the bag, 
from whence it was led by pipes or tuy- 
eres to the forge, the water being allowed 
to escape from the lower edge of the 
bag. From this original device a great 
many improvements have been worked 
out, and besides this a number of other 
forms of hydraulic air compressors, or of 
compressors using other liquids for com 
pressing air or other gases, have been 
designed. 

“The movement toward fuller utilization of the 
yet unrealized water resources of the world is 
one which is constantly quickening. With greater 
use comes larger study of adaptation of ma- 
chinery and methods of water-power development 
and transmission. The peculiar means described 
by Mr. Webber has more than a passing interest. 
--Edi‘ors’ Engineering Magazine. 


COMPRESSED AIR. 


A very simple form is a displacement 
apparatus,* consisting of a water reser- 
voir and two air chambers of about three 
times the capacity of the water chamber, 
Water is led into the reservoir, com- 
pressing the air contained in it into the 
two chambers and giving a pressure of 
about 1.6 atmospheres. 

Siemens invented an apparatus on the 
principle of the steam injector, but the 
use of this was confined principally to 
the production of a vacuum; it is used to 
operate the pneumatic dispatch tubes in 
London. It has also been used for blast 
purposes in Siemens’ furnaces and in 
sugar works. 

Another quite ingenious device, shown 
in a patent granted to W. L. Howe, con- 
sists of two flat plates enclosing an air 
space from which a pipe leads to the 
atmosphere. The upper plate is perfo- 
rated with conical holes, the smaller end 
being adjacent to the air-space between 
the two plates. Directly opposite the 
apertures of the upper plate are cor- 
responding conical apertures in the lower 
plate, with the smaller end of the aper- 
ture next the air space, the lower and 
larger part of the conical openings being 
prolonged by tubes; the upper plate is 
kept under a head of water; the water 
jet, passing across the thin air-space re- 
ferred to, draws in the air through the 
large air pipe and compresses it through 
the smaller orifices. 

Another device using a somewhat sim- 
ilar principle was invented by M. Rom- 
illyt and consists of a conical tube at- 
tached to an air reservoir by its larger 
end, and having a check valve interposed 
in the passage so as to prevent the air 
from escaping. Water is then injected 
into the smaller end of this conical tube 
through an ajutage in the form of a 
liquid vein at a given pressure, which en- 
trains the air with it and causes it to be 
compressed in the reservoir. But the 
apparatus just described did not really 
employ the same methods as those used 
in the old trompe. One of the first in- 
ventions carrying out this idea was made 
by Mr. Frizell, of Boston, Mass. His in- 
vention made use of an inverted syphon 
having quite a little horizontal run_be- 


*Appleton’s Cyclopedia of Applied Mechanics, 
fig. 13S, page 87. 
+Appleton’s Cyclopedia of Applied Mechanics, 


fig. 139, 


page 37. 





tween the two legs. A stream of water 
was led into the upper end of the longer 
leg, and at the top of the horizontal run 
between the two legs of the syphon was 
provided an enlarged’ chamber in which 
the air would separate from the water, 
the water being then led off from the 
lower part of this air chamber and passed 
off through the shorter leg of the syphon, 
the pressure of the air accumulated in the 
air chamber being therefore due to the 
height of water maintained in the shorter 
leg of the syphon. This application of 
carrying upward the water, after the air 
was separated from it, so as to produce 
a considerable pressure upon the air, 
seems to have been oriignal with Mr. 
Frizell, and in this feature his device dif- 
fers from the old trompe. 

Mr. Frizell made two working models 
of this type of apparatus. In the first 
one the legs of the syphon were 3 inches 
in diameter, the head of water being 25 
inches, and an efficiency of 2614 per cent. 
was obtained. A larger apparatus was 
then constructed at the Falls of St. An- 
thony, on the Mississippi River, a few 
miles above St. Paul: the longer leg of 
the syphon in this plant was 15 inches by 
30 inches and the short leg of the 
syphon 24 inches by 48 inches in sec- 
tion; the height of water above the air 
chamber was 29 feet. The head in feet 
varied from .98 to 5.2, the first head being 
just sufficient to cause a flow through the 
pipes. The working head varied from 
2.54 feet to 5.02 feet and the efficiency 
from 40.4 per cent. to 50.7 per cent., the 
quantity of water in these cases varying 
from 5.92 to 11.89 cubic feet per second. 

Mr. Frizell estimates from the experi- 
ments he has made that with a shaft 10 
feet in diameter, a depth of 120 feet, and 
a fall of 15 feet, the efficiency would be 76 
per cent., and with a head of 30 feet and 
a fall of 230 feet the efficiency would be 
81 per cent. 

Another device, differing somewhat 
from that of Mr. Frizell, was invented by 
A. Balochi and A. Krahnass in 1885, and 
consisted of a syphon carrying water 
from an upper reservoir down to another 
reservoir situated at a lower level, the 
lower end of the syphon being projected 
through an inverted vessel placed nearly 
at the bottom of the secund reservoir. 
Just beyond the bend of the syphon, and 
in line with the vertical axis of the 
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longer leg thereof, was an air pipe pro- 
jecting into the descending column of 
water, thus entraining the air with the 
descending column, and carrying it down 
into the inverted chamber, where the 
air escaped from the top and the water 
passed out from the bottom of the in- 
verted vessel into the lower chamber. 
This also produced pressure on the air in 
the top of the inverted chamber, due to 
the height of the water column upon it. 
Another device, patented by Arthur in 
1888, differs from the last in having a 
stream of water led directly into the top 
of the vertical pipe. Inserted into the 


mouth of this pipe was a double cylin- 































THE WEIR BOX AT MAGOG, FROM THE BRIDGE, 


Observers taking readings fromthe hook gauges. 


drical cone, making an annular air pas- 
sage surrounding the mouth into which 
the water was delivered. The water, 
after passing through the upper cone and 
there being compressed and its velocity 
increased, then passed into the inverted 
cone, where the velocity was somewhat 
decreased and the water became more dif- 
iused. This lower cone was perforated 
with holes opening into the annular 
air chamber previously described, causing 
air to be entrained with the falling water. 
Inside of this down-flow pipe was a ver- 
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tical delivery pipe for the compressed air, 
having its lower end enlarged and open 
at the bottom. Projecting upward into 
this enlarged air-delivery pipe was a water 








THE WEIR, SHOWING FORM OF WAVE CREST. 


escape pipe through which the water 
passed after having parted with the air. 
This escape pipe was in the form of an 
inverted syphon and maintained a pres- 
sure on the air in the delivery pipe, due 
to the elevation of the water at its dis- 
charge point above the air line in the 
large end of the delivery pipe. 

A number of other patents on apparatus 
of this type were issued to Charles H. 
Taylor, Nos. 543,410; 543,411; 543,412, 
July 23, 1895; his invention consisted 
principally of a down-flow passage hav- 
ing an enlarged chamber at the bottom 
and an enlarged tank at the top. A series 
of small air pipes were projected into the 
mouth of the water inlet from the large 
chamber at the upper end of the vertically 
descending passage, so as to cause a num- 
ber of small jets of air to be entrained by 
the water, Taylor seemingly having been 
the first one to introduce the plan of di- 
viding the air inlets into a multiplicity of 
smaller apertures evenly distributed over 
the area of the water inlet. 

Taylor at first seems to have attempted 
to utilize centrifugal action in causing the 
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separation of the air and water in the 
large chamber at the bottom of the com- 
pressed column, but afterward abandoned 
this scheme and used, instead, forms of 
deflected plates in combination with a 
gradually enlarging section of the lower 
end of the down-flow column in order to 
decrease the velocity of the air and water 
and cause partial separation to take place, 
and also using the deflector plates to cause 
the water to change its direction of flow, 
evidently with the idea that the air would 
escape more readily. 

The latter improvements on this device 
have been in the method of introducing 
the air into the mouth of the downwardly 
flowing water column, so as to insure the 
largest proportion of air being taken down 
with the water, and in methods of de- 
creasing the velocity of the combined air 
and water at the bottom of the descend- 
ing column, causing the water to part 
more readily with the air, the water then 
passing out at the bottom of the enlarged 
chamber into an ascending shaft, main- 
taining upon the air a pressure due to the 
height of water in the uptake, the air 
being led off from the top of the enlarged 
chamber by means of a pipe. 
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COMPRESSOR HEAD TANK AND WEIR. 
The air compressor is blowing off. 


The first one of these compressors on 
the Taylor principle was installed at Ma- 
gog, Quebec, to furnish power for the 
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print works of the Dominion Cotton Mills 
Company. The head of water is 22 feet ; 
the down-flow pipe is 44 inches in diame- 
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THE MAGOG MILL AND WEIR 


Allthe water passing over the weir has passed 


down through the air compressor. 


ter, and extends downward through a ver- 
tical shaft 10 feet in section and 128 feet 
deep. At the bottom of the shaft the 
compressor pipe enters a large tank 17 feet 
in diameter and 10 feet high, which is 
known as the air chamber and separator. 


A series of very careful tests on this 
plant demonstrated that out of a gross 
water horse power of 158.1, 111.7 horse 
power of effective work in compressing 
air has been accomplished, giving, there- 
fore, an efficiency of 71 per cent. It is 
found that the air after compresion shows 
a very considerable decrease in moisture 
from that of the air entering the com- 
pressor, although in contact with the 
water all the time. This is probably due 
to the moisture in the bubble of air being 
pressed or squeezed out to its surface and 
then absorbed by the surrounding water. 
The air is compressed at the temperature 
of the surrounding water and the com- 
pression is isothermal. Owing to these 
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facts there is no loss by heat of compres- 
sion and again by radiation, in using the 
air, and there is a practical result which 
is of more importance: the hydraulically- 
compressed air can be expanded down to 
a temperature much below the freezing 
point, while atmospheric air with its usual 
amount of moisture, mechanically com- 
pressed, cannot be used at all, owing to 
the freezing up of the exhaust passages 
of the motor in which the attempt to use 
it is being made. 


The accompanying photographs give an 
idea of the extent of the plant and of 
the volume of water used. The last one, 
showing the air carried in suspension, is 
especially interesting. The air cloud may 
be traced in the water quite as distinctly 
as it is shown in the photograph, for 40 
or 50 feet below the weir. 


William O. Webber, 
in “ The Engineering Magazine.” 


VIEW TAKEN BY POINTING THE CAMERA DIRECT 





LY DOWNWARD OVER THE EDGE OF THE WEIR. 


The clouds are made by the finely-divided par- 
ticles of aircarried in suspension. Inthe limpid 
Magog water these may be traced 4o or 50 feet 
below the weir. 
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Lifting Water by Compressed Air. 


It is only within recent years that mod- 
erately deep well pumping by means of 
compressed air has become at all com- 
mon. Under favorable conditions the 
system possesses several decided advan- 
tages over all other methods. Among 
these may be mentioned the absence of 
all moving parts, in the way of valves, 
pistons, rods and packings necessarily 
located a hundred feet, or several times 
that distance, down in a well where they 
are difficult of access at all times, and 
which sooner or later become worn or 
broken, when they must be taken out to 
be repaired. All these parts are done 
away with in the air lift system. Nor 
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compresses air to the necessary pressure 
—discharging into a metal tank called the 
air receiver. To this a pressure gauge 
and safety or escape valve are attached, 
which are identical in all respects to 
those commonly found on steam boilers, 
From the receiver a small gas pipe is led 
to the well and thence downward to near 
the bottom, where it enters the water dis- 
charge pipe; or a series of air conduct- 
ing pipes may be attached to the receiver 
and connected to a series of wells situ- 
ated closely together or remotely at vary- 
ing distances. 

Suspended in each well is a water dis- 
charge or conducting pipe, also reach- 
ing nearly to the bottom or as far down 
as may be desired. This pipe may be of 





LIFTING WATER BY COMPRESSED AIR.—FIG. I.—PROFILE OF POINT PLEASANT WATER WORKS. 


does sand or grit affect the working of 
this system in any manner. There is not 
a valve or attachment of any sort what- 
ever placed in the well, simply two ordi- 
nary pipes. ‘the necessary machinery is 
located in the engine room, where it is 
readily accessible at all times. 

The object of this article is chiefly to 
illustrate two quite novel features in the 
adaptation of the system to pumping 
water trom muddy streams flowing in 
deep channels. To make this entirely 
clear, a brief description of the air lift 
system will not be out of place. 

First, there must be an air compres- 
sor—that is, an engine that condenses or 


any desired size, but is usually several 
times that of the air pipe in the propor- 
tion of 4 diameters to 1, or 4 to 1%, de- 
pending on circumstances. 

The air pipe is usually arranged to fol- 
low closely along and outside the dis- 
charge pipe to its lowest extremity, 
where it is fitted with a return bend and 
nipple, as shown in illustration, Fig. 2. 
It will be observed that the air from the 
receiver is thereby discharged upward di- 
rectly into the bottom of the water dis- 
charge pipe. It has been the practice of 
some engineers to attach a brass nozzle 
at the extremity of the air pipe. Various 
styles of these are offered, some being 
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patented, for which the makers claim de- 
cided advantage; but it has been ascer- 
tained that in this case nothing is better 
than something (anything). A free dis- 
charge of air directly into the foot of 
the suspended discharge pipe is all that is 
necessary. 

The effect of discharging highly com- 
pressed air into the bottom of the dis- 
charge pipe is to displace some of the 
water in it, lessening the gravity of what 
remains until overcome by the greater 
pressure of the solid column of water out- 
side of the discharge pipe within the well. 
Both the air and water in the sus- 
pended pipe are forced upward by 
this resisting pressure and discharged 
at the top of the well or outlet of 
the suspended pipe. It will therefore be 
apparent that as long as there is sufficient 
depth and flow oi water into the well to 
constantly refill the discharge pipe, and 
air is supplied to reduce the gravity of 
that in the discharge pipe, the operation, 
as described, will continue. 

There is, however, one important con- 
dition to the successful operation of the 
air lift system. There must always be 
ample depth of water in the well to in- 
sure sufficient resistance at the foot of the 
discharge pipe to force the lightened col- 
umn inside the discharge to the top of 
the well. This is termed “submergence.” 

Well informed engineers who have 
made a study of the system say the sub- 
mergence should be 50 to 60 per cent. 
3y this is meant 50 or 60 feet of water to 
each 100 feet depth of total lift. That is, 
if the well is, say, 200 feet deep, and it is 
desired to discharge the water into a tank 
situated 50 feet above the top of the well, 
there must be not less than 125 feet (50 
per cent. of 250) to 150 feet (60 per cent.) 
of water in the well at all times. A less 
depth would probably render the system 
useless, as the resisting pressure would 
be insufficient. 

It is customary to discharge the water 
directly into a tank or receiving basin 
situated immediately above or closely 
alongside of the well, with very short, if 
any, lateral conveying pipes. 

During the past 12 months there has 
been constructed at Point Pleasant, W. 
Va., on the bank of the Ohio River, a 
water works employing the air lift sys- 
tem to obtain water from the river, in 
which this practice was radically changed. 

All the machinery was located above 
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the highest known flood line, which is 
over 60 feet above the lowest river stage 
5 gauge). The _ franchise 
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FIG. 2.--AIR LIFT. 


granted the water company was for a 
combined water and electric light plant, 
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and specified that water was to be taken 
from the Ohio River. The most desirable 
Site obtainable for the works was about 
a mile above the town, but the Ohio 
River Railroad tracks at this point were 
too close to the river bank to permit the 
erection of the works on the river side 
of the railroad. The power and pumping 
house had therefore to be located about 
200 feet distant from the top of the bank, 
about 400 feet laterally from low water 
point in the river and 67 feet above it, as 
shown in Fig 1. 

To have constructed a pumping well 
of sufficient depth and size to accommo- 
date pumps to draw water from the river 
channel at zero stage and a tunnel to 
the river would have made the cost of 
the works so great that sufficient capital 
could not have been secured to erect 
them. Some other and less expensive 
system had to be adopted. Manufac- 
turers of water works machinery were 
consulted and various plans and systems 
considered. Finally it was determined to 
adopt the air lift system, and a hydraulic 
engineer was employed to make specifi- 
cations and plans. He proved so unre- 
liable or ignorant of what was required 
that his services were dispensed with. 

The Howell & Shanklin Construction 
Company, of Charleston, W. Va., were 
then invited to submit plans and specifi- 
cations. These were promptly adopted, 
and a contract was made with them to 
erect the works entire, which were com- 
pleted to the last detail just as planned 
and specified by them. 

The use of the air lift system would re- 
quire wells deep enough to obtain a sub- 
mergence sufficient to overcome the 67 
feet bank lift, plus the depth of the wells 
and friction of about 500 feet of discharge 
pipe from the wells to the receiving basin 
placed obliquely up the river bank. Just 
here the algebraical x in the problem was 
found. 

At a meeting of the Central States 
Water Works Association, held in Cin- 
cinnati, September, 1899, the writer 
sought information regarding the appli- 
cation of the air lift system to such situ- 
ations. 

When it was stated that it was the in- 
tention to take water from wells sunk in 
the channel of the Ohio River and dis- 
charge it into a basin situated as de- 
scribed, the discovery was made that the 
problem was not only new but of very 


doubtful solution. There was no reliable 
information obtainable from that source 
on this particular feature of the enter- 
prise. 

Later, an engineer, representing one of 
the oldest builders of air compressors and 
who has had many years’ experience in 
this line, after a personal examination 
reported the situation to his firm, who de- 
clined to furnish machinery with any 
guarantee of success because of the prob- 
ability that when the air reached the slop- 
ing pipe up the bank it would pass the 
water and escape, the water returning to 
the wells. 

Nothing daunted, the contractors pro- 
ceeded with the works. Presuming that 
the wells would always be full if located 
and sunk at low water line, it was de- 
cided to make them 110 feet deep. The 
caicvlation was based on 60 per cent. sub- 
mergence as being ample to overcome 
both lift and friction. 

Tig. 1 is an exact copy of a profile of 
the river bank made by the city engineer 
of Point Pleasant, and clearly shows the 
difficulty encountered. Careful soundings 
of the river channelwere made, and it 
was found that there were several feet 
depth of sand and gravel forming the 
river bottom at this point. Well casing 
10 inches inside diameter was driven to 
the rock, about 40 feet in depth. This 
casing was perforated with hundreds of 
14-inch holes, commencing at about 10 
feet from the top, and extending about 
10 feet downward. After the 10-inch cas- 
ings were in place 10-inch holes were 
drilled in the underlying rock 116 feet 
deep and cased 8 inches inside diameter 
from bottom to top. This casing was 
also perforated similarly to the outer one, 
only the holes were larger—5-16 inch. 
The space between the two casings was 
tightly calked at the top to prevent water 
entering the wells at this point. Four- 
inch discharge pipes and 1%-inch air 
pipes were properly fitted and suspended 
in each of the wells, with their extrem- 
ities 110 feet below the top of the 8-inch 
casing. 

Both pipes were suspended from a 
water tight cap, Fig. 3, resting on the top 
of the 8-inch casing shown in Fig. 2. It 
will be observed that no water can enter 
these wells except through the perfora- 
tions in the casings, which are 10 feet to 
20 feet below the flowing water in the 
river. None can enter at the bottom. 
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It was the desire to allow the river water 
to enter the wells only through the per- 
forations after having passed through the 
strand strata mentioned, which would 
serve as a filter. Before proceeding fur- 
ther, I wish to state that this feature has 
proved successful beyond expectation. 
However muddy the river may be, the 
water taken from the wells is bright and 
sparkling at all times. 

Just when the wells were completed 
and the pipes in place, and extended up 
the sloping river bank a short distance, 
the river rose over the wells. The pump 
and air compressor builders were weeks 
behind promised delivery, and for two 
months the wells stood unused as de- 
scribed. In the meantime the reservoir, 
receiving basin and power house were 
completed and the work advanced as fast 
as possible. Just as soon as the air com- 
pressor was in place the air pipes were 
connected up and the wells tested before 
the discharges were extended to the re- 
ceiving basin. One well was found with 
a deposit of sand in the bottom reaching 
5 feet above the foot of the discharge pipe 
Several unsuccessful efforts were made to 
force air into this well. The river having 
receded, the air pipe was disconnected 
at the top of the well and a 3-inch gas 
pipe coupled and lowered. It stopped 5 
feet from the bottom. It was churned a 
few minutes and soon went down the re- 
maining 5 feet. Again the air pipe was 
coupled and the air pressure increased to 
go pounds per square inch. The effect 
was almost startling, but gratifying. The 
obstruction was cleared out very quickly. 
No other system of pumping could pos- 
sibly have accomplished the clearing out 
of this well of the sand deposit. 

The discharge and air pipes to each 
well are independent. That is, each well 
has a separate discharge to the receiving 
basin and a separate air pipe from the re- 
ceiver. These are carefully graded and 
are not exposed at any point except 
where the discharges pass through the 
top of the walls of the receiving basin, 
and have open discharge. 

The power house is a good substantial 
brick structure immediately alongside the 
Ohio River Railroad. It contains the 
steam boilers, a 200 horse-power Corliss 
engine, electric dynamos, air compressor 
and forcing pump. These are all placed 
on separate and substantial foundations. 
No machinery is attached to the walls of 


the building. All the machinery, both 
pumping and electric, is belt driven from 
friction clutch pulleys on a line shaft. All 
the machinery is very substantial and ca- 
pable of performing its duty without 
strain. The air compressor is 14 inches 
diameter by 18 inches stroke, with me- 
chanically operated valves. It is speeded 
to 96 revolutions, and has a capacity of 
312 cubic feet of free air per minute. The 
required working pressure is from 45 to 
50 pounds, varying with different river 
levels. 

The discharge of water is not constant, 
however, but irregular or intermittent, as 
though the air and water formed alter- 
nate strata or volumes within the dis- 
charge pipes. It varies with the depth 





FIG. 3.—CAP AND GLAND FOR WELL HEAD. 


of water in the river, ranging from I vol- 
ume of water to 8 volumes of free air to 
1 to 6. As the river is constantly rising 
and falling and frequently is 25 to 40 feet 
deep over the wells, the pressure on the 
sand surrounding the wells is constantly 
changing and affects the capacity of them 
as well as the necessary air pressure to 
pump them. 

The reservoir is situated about 1%4 miles 
distant and at 225 feet elevation. It is 
built of vitrified paving brick laid in Port- 
land cement with 18-inch concrete bot- 
tom and roofed over with slate. Water 
is taken from the receiving basin by belt 
driven triplex outside packed plunger 
pumps, 9 inches diameter by 12-inch 
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stroke, operated at 37 revolutions per 
minute, delivering about 22,000 gallons 
per hour. 

As there is no demand in the town for 
electric current during the day, the works 
are operated at night only. Usually the 
air compressor is operated one night, and 
the following night the forcing pumps. 
The water received the previous night in 
the settling or receiving basin has about 
12 hours to become cleared of any sand 
brought with it from the wells before 
going to the reservoir. This basin has 
a capacity of about 225,000 gallons; the 
reservoir about three times this quantity. 
The construction of the receiving basin 
is the same as the reservoir. The engine 
has ample power to operate all the ma- 
chinery at the same time. Two men only 
are required to attend the combined plant. 
The entire plant, including power house, 
lot, reservoir site, rights of way, mains, 
hydrants, wells, lines, machinery, arc 
light, all included, cost $55,000. In addi- 
tion to the public and private consump- 
tion of water, two busy railroads are con- 
sumers. All customers are served by me- 
ter and therefore there is practically no 
waste. 

There can be no doubt that water taken 
by air in this manner is purified to some 
extent, the admixture of air serving to 
oxidize and destroy organic matter. Sam- 
ples of the water taken last January are 
still bright and sparkling, have no odor 
and remain apparently unchanged. There 
probably is not another town of 5,000 in- 
habitants in the country that has a better 
or more complete combined water and 
light works. Certainly there is not an- 
other town of any size on the banks of 
the Ohio River from Pittsburgh to Cairo 
that has better water, it as good. 

The works have been in constant oper- 
ation since January last and have been 
visited by many interested parties. The 
system demonstrated at Point Pleasant 
will beyond doubt be repeated elsewhere. 
That it is regarded as a paying enterprise 
we have but to repeat the president’s 
statement made to the writer a week ago, 
“There is no stock for sale, and not a 
single share was sold at less than par.” 
The pump and compressor were built by 
the Stilwell-Bierce & Smith-Vaile Com- 
pany, of Dayton, Ohio. 

What has been accomplished at Point 
Pleasant can be done at hundreds of other 
small towns similiarly situated where 


there is no water works. Here it has 
been demonstrated that bright, sparkling 
water can be obtained from a muddy, 
filthy stream without the use of chemicals 
or mechanical filters. 

Just use the filter nature has so abun- 
dantly supplied at the bottom of such 
streams, and by proper arrangement of 
the pumping system combined with an 
electric lighting system, thus economiz- 
ing the operating expenses to a mini- 
mum, establish first-class water and elec- 
tric service on a paying basis when neith- 
er separately would pay operating ex- 
penses. 

The air lift system is undoubtedly the 
simplest as well as the best of all known 
methods of serving such towns with good 
water. Nor is the system less applicable 
to larger towns, as well as to factory and 
domestic supply. 

Artesian wells, or wells supplied from 
land sources, generally yield hard water 
or water highly charged with mineral 
salts. The water at Point Pleasant is 
soft, pleasant and wholesome. The rail- 
way companies using it speak very highly 
of it. It is simply Ohio River water freed 
of filth and all objectionable matter that 
renders it so disgusting at many towns 
along the stream. 


CLARK HOWELL, 
in “ The Metal Worker.” 





The ‘Sargent Gas Engine Oiler. 


The proper lubrication of the cylinder 
and piston of a gas or oil engine in 
which the average temperature during 
inflammation is not far from 2000 deg. 
Fahrenheit, is one of the essential condi- 
tions of successful operation. 

In order to obtain the best results, a 
constant feed commensurate with the 
piston speed is absolutely necessary, as 
too much oil will cause smoke and too 
little a cutting of the cylinder or piston. 

Then, with a variable speed, as in au- 
tomobile engines, the amount of oil 
should be in proportion to the revolu- 
tions and should stop when the engine 
stops, and to attain such results the feed 
must depend on some factor of the speed 
such as the induction strokes of the en- 
gine. 

Fig. 1 illustrates an oiler which has 
many excellent features. This oiler was 
designed especially for lubricating the 
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cylinders of gas or oil engines, vacuum 
pumps or air compressors in which the 
pressure during the induction stroke is 
slightly below atmospheric pressure, 
which is always true of such machines, 
for ii the pressure within were not less 
than without, the cylinders would never 
fill. The essential features are a glass 
reservoir which is filled through a hole 
in the top normally covered by the slide 




































GAS ENGINE OILER, 


A.; B., a needle valve which adjusts the 
feed into the air-tight bullseye, as shown; 
and D., a check valve held to its seat by 
a spring, the compression of which is 
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adjusted by the nut C., which can be 
turned with a screwdriver. 

While this is essentially a cylinder- 
oiler, by removing all compression from 
the spring, it may be used in place of the 
ordinary sight feed oiler on any other 
part of the engine. 

When this oiler is used for admitting 
oil to the cylinder of a gas engine or air 
compressor, the check valve spring is so 
adjusted that the valve seats when the 
air pressure above and below the check 
is the same, but if the air pressure below 
the check valve is rarefied or slightly 
reduced, the check will open and allow 
the air in the bullseye enclosure to pass 
into the cylinder, whereupon the atmos- 
pheric pressure on the oil in the reser- 
voir will force it down through the 
needle valve to the bullseye chamber, 
from which it will pass into the cylinder 
every time the check valve opens. 

When the engine stops, rarefaction in 
the cylinder ceases, the check valve re- 
mains seated and the oil stops feeding 
through the needle valve, because oil can- 
not drop into the bullseye chamber if air 
and oil are not drawn out. 

When compression begins in the cyl- 
inder, the check valve shuts and no smoke 
or pressure from the explosion passes 
into the bullseye chamber or reservoir. 

The reservoir can be filled while the en- 
gine is stopped or running without open- 
ing or closing a valve or changing the 
adjustment of feed. 

The quantity of oil is always in sight; 


m\ the amount feeding can always be seen; 


the oiler stops with the engine and begins 
when the engine is started again, and as 
no pressure accumulates in the glass res- 
ervoir, there is no danger of the oil cup 
exploding. 

This oiler is the invention of Mr. C. E. 
Sargent, and is manufactured in several 
sizes by the Michigan Lubricator Co., 
266 Beaubien Street, Detroit, Michigan. 





Air Surface Condenser. 


A very interesting pamphlet has recently 
been issued by Mr. Fred Fouche, of 
Paris, who exhibited an apparatus show- 
ing a new method of condensation for 
creating a vacuum in the exhaust of steam 
engines, the condensation being practically 
on the same principles as is now, and has 
been, effected in surface condensers, with 
the exception that instead of using cold 
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water for condensation purposes cold air 
takes the place of same. 

Mr. Fouche had one of these installa- 
tions at constant work at the Paris Expo- 
sition, and claims that his apparatus 
would be of great value if adopted in 
places where fuel is expensive, where 
water for condensation cannot be ob- 
tained, or in case condensation water 
would contain lime or other foreign ma- 
terial which would be detrimental to the 
effectiveness of a surface condenser. 


COMPRESSED AIR. 


In addition to the above apparatus, a 
motor, or engine, and a fan are required 
to transmit a current of cold air between 
the different sections of corrugated plates 
containing the exhaust steam of the en- 
gine, or engines, this current of air to be 
sufficient for condensing the exhaust 
steam from the main engine. 

From tests made by the inventor, he 
does not claim to obtain as high an ef- 
ficiency as that of surface or jet condens- 
ers, but he claims to come to within 3 to 














AIR SURFACE CONDENSER, 


The apparatus which Mr. Fouche is 
placing on the market consists of a sur- 
face condenser consisting of narrow ex- 
haust steam spaces between corrugated 
iron or steel plates, having a great con- 
densation surface, instead of tubes, as 
generally used in surface condensers. He 
claims that by adapting this method he can 
obtain a greater condensing surface with 
a lighter weight and lesser cost. 


5 per cent. of the actual efficiency now ob- 
tained by the above, and maintains that 
such a new departure in the line of con- 
densers for stationary engines or locomo- 
tives should be seriously looked into by 
investors, who desire economy and divi- 
dends accruing therefrom. 

It is a well-known fact that a locomo- 
tive consumes from 5 to 7% lbs, of com- 
bustible per horse power per hour, and if 
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a condenser could be adapted to same and 
create a vacuum of only 20 inches per sq. 
in., a benefit or saving in fuel and water 
consumption, varying from 15 to 25 per 
cent., would be effected. 

Taking the above data into considera- 
tion, Mr. Fouche makes the statement 
that the weight of an air surface con- 
denser, with its fan and engine, will equal 
about the weight of water and coal saved 
in a two hours’ run of an ordinary pas- 
senger train running at a speed of 40 miles 
an hour, and, in addition to that, make a 
saving of an average of 20 per cent. of the 
amount of coal used for the engine. 

Taking as a basis that a locomotive de- 
velops on an average only 500 H. P., 
which is low, as the Empire Express de- 
velops at times as much as 1,400 H. P., 
and rating the coal consumption at six 
pounds per horse power per hour, we 
figure that a saving of 600 pounds of coal 
per hour could be effected, not counting 
the saving in water consumption. 

The reader will understand, of course, 
that for adaptation on railroads the con- 
densing apparatus would have to be placed 
on a special auxiliary tender. 

This matter, we think, should be of in- 
terest to any railroad company, as the 
question of fuel is so important at the 
present time that it cannot be overlooked. 

The inventor, in his pamphlet, omits 
to mention the weight of the condenser to 
suit a certain horse power, nor does he 
give the number of sq. ft. of cooling sur- 
face he would suggest per pound of ex- 
haust steam at atmospheric pressure. 

Should any reader be interested in the 
subject we will be pleased to obtain any 
information we can in the matter. 


Hand Versus Air-Riveting Power. 


Actual Cost Compared with Hand Work in the 
Field forthe Erection of New Work and Re- 
pairing ; also, Drilling for Reinforcing Old 
Spans. 


COMMITTEE REPORT. 


To the President and Members of the As- 
sociation of Railway Superintendents of 
Bridges and Buildings: 

As chairman of this committee I enclose 
letters received from Messrs. F. S. Ed- 
inger, S. P. Co., and O. J. Travis, I.. C. 
R. Co., relating to this question, which I 
believe is of interest to all; personally I 


am only able to give at present my ex- 
perience in this matter, viz.: 

Since 1890 this company has been stead- 
ily replacing all wooden and combination 
truss bridges with steel, and up to May, 
i899, all riveting in field had been done 
by hand; since May, 1899, we have erected 
22 new steel spans of various lengths, ag- 
gregating in all 2,455 lineal feet; besides 
this we have repaired several old spans 
taken down, reinforcing, changing floors, 
raised to safe clearance, etc. In doing 
this we have used: pneumatic tools for 
riveting, chipping, drilling, reaming, etc. 

In the erection of the 22 new spans 
record was kept of the number of rivets 
driven, viz., 80,065. In the repair work 
we did not pay as close attention to num- 
ber driven, but there were a large number. 

With pneumatic riveting hammers I find 
two men and one heater can average daily 
(10 hours), 500 rivets, whereas by hand 
250 rivets per day was a good day’s work 
(more often less), for three men and one 
heater. One day we drove 700 rivets, by 
using an additional man to take out fitting- 
up bolts, etc. This was the work of one 
air hammer only. 

In inspecting rivets I find the work far 
superior to hand work—less loose rivets, 
heads invariably perfect, shank of rivet 
filling hole, and in every way far superior 
to hand work done by our men, or by 
others in the past; also work can be done 
readily in places where great difficulty has 
been experienced with hand tools. 

It seems useless to call attention to the 
benefit of reamed holes in assembling 
joints made by pneumatic drills over the 
“drift-pin work,” so much in use, where 
hand riveting prevails; but with the 
rapidity that air drills run, the expense of 
reaming rivet holes has been reduced to a 
minimum. 

The pneumatic plant in use on this road 
for bridge work consists as follows: 

One 12 H. P. Fairbanks, Morse & Co. 
combined gasoline engine and air com- 
pressor. 

Two galvanized iron water tanks. 

One galvanized iron gasoline tank. 

One boiler iron main reservoir, “large.” 

One boiler iron auxillary reservoir, 
“small.” 


All necessary fittings, etc., and mounted 
on box car, one No. 2 Boyer pneumatic 
hammer, old style; two New Boyer ooo 
I 6-16x5 inches, pneumatic hand-riveting 
hammer; two hand steam drills (running 
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them with air), with necessary hand, 
spring, and air dollies, rivet snaps, forges, 

drill bits, reamers and other small tools 
necessary to this class of work. 

The 12 H. P. gasoline engine and air 
compressor furnishes more than enough 
air to operate all of our tools at the same 
time. By using the small reservoir at 
bridge and main reservoir on car, and 
operating at 90 pounds pressure, we have 
had in use at one time three hammers, two 
drills, two heated forges, and one black- 
smith forge, and have been able to get 
full capacity out of all of them. We have 
now ordered additional tools, as we find 
we have sufficient power to operate them, 
especially when cutting out the old steam 


drills. 


In starting we obtained one No. 2, old 
style, Boyer hammer, which had been in 
use by another department; this hammer 
we repaired, and in “Cost of Plants,” re 
ferred to later, we have valued same at 
half price after repaired. Bought two 000 
New Boyer hammers, 1 516x5, and last 
month we ordered a No. 2 Boyer piston 
drill and a latest improved New Boyer 
long-stroke hammer; this hammer and 
drill I have seen in actual service, and 
think they are as near perfect as it is pos 
sible to get. In using these 
find they are free from vibration or con 
cussion that had been somewhat of a 
drawback to pneumatic hammers I have 
noticed in the past. We use hand riveters 
only in field work on bridges, as we have 
not driven over 74-inch diameter rivets, 
and think in such class of work it is more 
economical than a yoke riveter. In 
handling larger rivets, repairing or re 
building work done in yards or 
a yoke riveter could be 
good advantage. In field work there 
were many difficulties when doing hand 
work that would cause delays that are now 
overcome quickly by use of air. In chip- 
ping, cutting out, reaming, drilling. etc., 
work can be done in a fraction of the time 
that it used to take, 
have a good, presentable piece of work; 
in fact, I consider pneumatic tools are so 
far ahead and superior to hand work in 
everything that it is practically unneces- 
sary to dilate their uses. 

It costs us the same to 
bridge site, as we always 
when running a hand gang, 
creasing pipe line we 


hammers we 


shi ps, 
worked to 


and when done you 


spur out at 
spurred out 
and by in- 
can invariably find 
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a good location for the outfit cars with 
small expense. 

In putting in staging or falsework for 
riveters we find the cost is less, and by 
doing the work faster by air enables slow 
orders, or delays to movement of trains, to 
be reduced, and the slowing up or stop- 
ping of a train as an item of expense to 
railway companies. 

For your information I have compiled 
some data on this question, showing actual 
cost of work. We will take up first cost 
of pneumatic plant. In explanation, 


would state, I only show increased cost 
of plant that, in both hand or air, work 
tools in common; that is, forges, dollies, 
chisels, snaps, and all such tools, do not 
appear in this comparison, as one prac- 
tically offsets the other. 
Cost to company for air compres- 

sor, reservoirs, machinery, water 

tanks, hose and fittings, mount- 

ee cig is id pip nino. “s $1,073.00 
Three hammers and two steam 

OT gS Se eee 627.00 


Total cost of plant..........$1,700.00 
Cost to maintain since May, 1899: 
Repairs to combined engine and 


MAP SMENIOERBON, «6 56.5: 50.0004 00 $34.00 
Repairs to new hammers.... 6.30 
Repairs to old hammer and dr ills 9.00 

Total cost of repairs........ $49.30 


Proportion of cost of plant chargeable 
to work per day, on basis of 20 per cent. 
depreciation per year: 
Twenty per cent. of 1,700 

or per day basis, 313 

equals year, $1.00. 


per year $340, 
working days 


Cost to maintain since May, 1899, $49.30, 
Or per month, 1-17th of $49.30—$2.90, 
Per day, 26 days to month, 11 cts. 

Cost to operate gasoline engine and 
compressor per day: 
Fifteen gasoline, at Il I-5 cts....... $1.68 
2 Re eee aoe 12 


Total cost to operate plant per day $3.00 
On basis of running three rivet ham 
mers and forges equal cost for one 


ae Ge SR ER ee ES $1.00 
Oil for hammer, estimated amount 

ON AI ee odio ties o's 65 Relves 69:3 12 
Labor two men, at $2.40 per day.... 4.80 
Labor one man, at $2.20 per day.... 2.20 


Total cost to operate one ham- 


| ee 12 


po. le 
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Cost of riveting by hand (as noted on 
commencement of this detail, there are no 
charges for tools, as the small tools, 
forges, etc., not shown in riveting by air, 
practically offsets tools in riveting by 
hand) : 

Labor two men, at $2.40 per day.... $4.80 
Labor two men, at $2.20 per day.... 4.40 


Total cost of hand-rivet gang 
per day.. we pubchiccas eras: 

Men with pneumatic riveter will aver- 
age 500 rivets per day for $8.12, or per 
hundred, $1.62. 

Men with hand power average 250 rivets 
per day for $9.20, or per hundred, $3.68. 

The above figures demonstrate that it 
costs more than double to drive rivets by 
hand than by using pneumatic tools. 

Another point when you have a com- 
pressor outfit, when rebuilding old 
bridges, by putting in a sand blast you are 
able to eradicate all rust spots that you 
will find in all cases on old iron, which 
it is practically impossible to do by hand. 
This leaves iron in perfect condition to 
receive paint, and you then know that 
rust spots have not been hidden under 
a coat of paint. 

In closing, will state I think the amount 
invested ina good pneumatic plant is one 
of the best investments a railroad can 
make, especially now that steel structures 
are so much in evidence on all first-class 
roads. 


A. B. MANNING, 
Chairman Committee. 


I am very much interested in the sub- 
ject “Hand vs. Air Riveting Power Used,” 
and am glad of the opportunity to ex- 
change ideas and experiences with others 
who are using pneumatic tools in field 
work. 

At present we have two complete pneu- 
matic plants in the field, each consisting 
of a 12-horse-power gasoline driven com- 
pressor and tools. The first plant which 
we purchased consisted of one compres- 
sor, two pneumatic yoke riveters, two 
pneumatic riveting hammers, and two air 
drills, one of which was fitted with angle 
gear for getting into corners not accessi- 
ble to the drill proper. 

The first work done with the pneumatic 
tools was a cover plate job on a 200-feet- 
through iron span, which required the 
drilling of about 6,000 holes 15-16 inch 
posannt through 34 inch to % inch of 
metal. 


Including the cost of setting up the 
plant for the first time, which was unusu- 
ally great owing to the inexperience of all 
lands, the work was done with a saving 
of about 25 per cent. on the cost of doing 
the work by hand. 

We found that the yoke riveters an- 
swered the purpose very well in riveting 
cover plates and other straight work 
where, when once suspended, they would 
reach a number of rivets, but they were 
great time consumers when it was neces- 
sary to move frequently. 

The riveting hammers which were quick 
acting and short stroke did not give good 
results—the blow being too light to upset 
the shank of the rivet to fill the hole, and 
the concussion of the hammer was very 
distressing to the operator. 

We have since secured hammers which 
have a long, heavy stroke with which we 
get satisfactory results as to the quality of 
the work, and the effect on the operator is 
not injurious. 

We have two plants in use at the pres- 
ent time. 

The one used by the steel bridge erect- 
ing gang consists of the following tools: 

One 12-horse-power gasoline driven air 
compressor. 

Five long-stroke pneumatic hammers. 

One pneumatic yoke riveter. 

One pneumatic clipping hammer. 

Two pneumatic drills. 

Together with the usual complement of 
forges and holding-on appliances used in 
hand riveting. 

The yoke riveter holds as well as drives 
the rivet. 

With the long stroke hammers we use 
the usual suspended dolly-bars, spring- 
dollies, or lever-dollies, as may be best 
suited to the condition—the same appli- 
ances as would be used were the rivets to 
be driven by hand—and no more diffi- 
culty is experienced in holding the rivets 
up to the work than were they to be 
driven by hand. The hammers upset the 
rivets well into the hole and the heads 
are very much better than can be made 
by hand, in fact nearly all heads are abso- 
lutely perfect. 

Two men and a heater form a riveting 
gang, and thev drive double the number of 
rivets per day than the gang of three men 
and a heater where driven bv hand. 

Where there are a great many rivets of 
one length to drive, as in lattice girders, 
water tanks, etc., we use a portable fur- 








1139 


nace with an air blast, and one heater 
supplies two riveting gangs with hot 
rivets. 

The amount of staging required, from 
which to drive rivets with pneumatic tools, 
is very much less than is required for 
hand riveting, as it is only necessary to 
provide seats or standing room for two 
men, for which oft-times a single plank 
suffices. In riveting viaduct towers, lat- 
erals in spans, etc., where there are only 
a few rivets to be driven in a place, the 
saving on erection of staging alone is a 
very considerable item. 

We now have the air compressor set up 
in one end of a 50-foot standard tool and 
material car which, in addition to carry- 
ing the compressor, receivers, circulating 
tanks, and pneumatic tools, serves to 
transport other tools and rigging from one 
bridge to another. 

We use a Wharton climb-over switch, 
which is dropped between the rails tem- 
porarily, and the car is spurred out on a 
temporary track, as near to the work as 
is practicable. This saves the expense of 
handling and setting up the plant on the 
ground for each bridge, and is much 
cheaper. 

With plenty of storage room for com- 
pressed air, so that the pressure will not 
run down suddenly, we can operate five 
riveting hammers at once, with a 12-horse- 
power compressor or two drills and two 
hammers without reducing the pressure to 
less than 75 pounds. 

The drills use a great deal more air 
than the hammers from the fact that they 
run uninterruptedly, while the hammers 
when driving 50 rivets of 7-inch diame- 
ter per minute are using air only about 5 
per cent. of the time, which gives the 
compressor a chance to catch up. 

We have a storage capacity of about 80 
cu. ft., and I think we could use one or 
two more riveting hammers by increasing 
the capacity of our compressed air re- 
ceivers, as the compressor is frequently 
cut out by reason of the pressure being 
at maximum (90 lbs.) and the relief valve 
open. 

With pneumatic tools a great many 
rivets can be readily driven in places 
which would be inaccessible to hand tools, 
from the fact that a rivet can be driven 
where there is room to insert the hammer, 
which is about 20 inches long. 

The chipping hammer is frequently use- 
ful in trimming and capping, and with it 
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all anchor bolt holes in masonry, up to 
one inch diameter, are drilled by simply 
inserting an X pointed drill and holding 
it up to the work. Larger holes are 
drilled with the heavier hammers. There 
is a saving of about 25 to 40 per cent. 
over the cost of hand work in drilling 
these holes. 


_ In fitting up the work ready for rivet- 
ing, a reamer is used in the drills, which 
one man readily handles, and with which 
all mis-matched holes are reamed, and 
which insures a full bearing for the rivet 
and does not burr and separate the plates 
as is the case where drift pins are used. 
his, while perhaps not reducing the cost 
very much, improves the character of the 
work. 

We also use the air drills for boring all 
bolt holes in bridge floor timbers by in- 
serting an auger in place of the ‘drill. 
rhis results in a saving over the cost of 
hand boring of about 50 per cent., which 
could be further increased, I think, by 
using the pneumatic boring machines, 
which run at higher speed and are more 
convenient to handle. 

The cost of fitting up and riveting on 
new steel bridges (all rivets 76-inch) 
averages to date 35 per cent. less than if 
the work had been done by hand for all 
work done since we have had the pneu- 
matic tools in use. Work now being done 
with pneumatic plant costs 40 per cent. 
less than hand work, and we expect to 
still further increase this percentage as 
the men become more expert with the 
tools. 

The character of the work is much bet- 
ter than we have been able to do by hand. 

In case the work is of too great mag- 
nitude for one plant, we install both com- 
pressors and combine all of the tools, but 
usually one plant is sufficient. When not 
engaged on bridge work we use our sec- 
ond plant in the erection of steel tanks 
and in timber work, such as cofferdams, 
grillages, slip sheathing, etc., where there 
is a great deal of boring to do. In the 
erection of steel tanks we use the yoke 
riveter. For the horizontal seams the 
yoke is hung on rollers which roll on the 
top edge of the sheet, and for the vertical 
seams the yoke is suspended by means of 
light differential pulleys which allow of 
adjustment of the yoke to the proper 
height. The chipping hammers are used 
for calking. 
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The saving in pneumatic over hand 
work on a 60,000 gallon tank is about 25 
per cent. 

My experence with pneumatic tools has 
demonstrated to my entire satisfaction 
that all work to which they are applica- 
ble can be done much cheaper and also 
much better than by hand. 

P. S. EDINGER, 
Member of Committee. 

With reference to comparison between 
hand riveting and air machine riveting 
and drilling, I would say this is a subject 
where I would consider comparisons odi- 
ous. I have had one 12-horse-power and 
one 22-horse-power gasoline compressor 
at work. The former for nearly two 
years, the latter for nearly a year on vari- 
ous kinds of work; reinforcing, drilling, 
riveting, and chipping, both in the field 
and shop. All air work has been done 
with a most satisfactory measure of econ- 
omy over hand work. We have done over 
five or six times as much drilling with a 
like number of men as we were able to do 
with rachets, and in places inaccessible to 
hand rachets, we do over twice to three 
times as much riveting with air as we can 
do by hand, and do the work 50 per cent. 
better. In fact, I cannot say too much in 
favor of the air machines. They are all 
that could be desired. 

I may add, however, that I have sub- 
stituted the latest patterns of hammers as 
fast as they have been improved, and with 
the best results. O. J. TRAVIS, 

Member of Committee. 
—Age of Steel. 





Notes. 




















The Standard Pneumatic Tool Com- 
pany has just received an order from the 
Navy Department for twenty pneumatic 
hammers and eight drills. They will be 
operated at the Brooklyn Navy Yard. 


Mr. E. F. Senfft, Commercial Manager 
of the Mannesmann Tube Works and a 
member of the Dusseldorf Verein, has 
just arrived in this country on a visit of 
some duration, to inspect various Ameri- 
can manufacturing industries. 


H. K. Porter, of the Porter Locomo- 
tive Works, of Pittsburg, returned from 
Europe on the St. Paul. Mr. Porter 
said that the American iron and ma- 
chinery trade abroad is making great 
inroads in England and on the Continent. 





The Westinghouse friction draft gear 
which is to be built by the Westinghouse 
Air Brake Company, in their shops at 
Wilmerding, Pa., is expected to facilitate 
the hauling of longer and heavier freight 
trains. It is expected there will be a very 
heavy demand from the railroads for this 
type of gear. 

The McKiernan Drill Company, 120 
Liberty Street, New York City, is reported 
to have secured a location at Dover, N. J., 
to manufacture its machinery. T. ‘ 
Sturtevant, of Dover, has resigned his po- 
sition with the Morris County Machine 
Company, and will be superintendent 
wherever the McKiernan company lo- 
cates. 





The volume of compressed air deliv- 
ered at sixty pounds pressure at an ele- 
vation of 10,000 feet is 72,7 per cent. of 
the volume delivered at the same pressure 
by the same compressor at sea level. A 
compressor which, at sea level, would 
supply power for ten rock drills, would, 
at an altitude of 10,000 feet, furnish air 
for only seven drills. 


It is impossible to deny that the Ameri- 
can compressed air system is gaining 
ground, and that except in England and 
on railways abroad which are under the 
control of Englishmen the vacuum is 
gradually disappearing. Whilst the Amer- 
ican claims that his brake is the best in 
the world, the Englishman is content to 
reply that his own is good enough. 


Mr. Thomas A. Edison has just per- 
fected a new device for heating com- 
pressed air which, he asserts, at the same 
time utilizes all the store energy of coal 
and obtains fully 95 per cent. of it. “My 
invention,” he says, “is a device for heat- 
ing compressed air so that the losses in 
compression and utilizing as power are 
not only made up, but that it is possible 
to get power through air compression for 
less coal per horse power than through 


, 


the steam engine.” 
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The Librarian of Congress, Washington, 
D. C., writes that he is very anxious to 
complete the files of Compressed Air, 
and we will appreciate it very much if any 
of our subscribers who have no use for 
the following numbers will return them to 
us in order that we may forward them to 
complete the files of the Congressional 


Library : 


RN gs acs gin c.,015.0 <,0 8, yy) 20, 22 
EN nis we daasienrssa vn Ky By ti Soke Soe 
Ne ik dials rela S aw'ane'e care op Rone 


Injections of cement have long Leen em- 
ployed for stopping cracks in masonry; 
but the operation has been performed from 
the surface tothe inside. The “Annales des 
Ponts et Chaussees” mentions the following 
method devised by M. Camere, who works 
the reverse way. He makes vertical chan- 
nels in the new masonry, I2 centimetres in 
diameter, into which cement is injected by 
the aid of air under a pressure of 1 kilo 
gramme per cubic centimetre. The sys- 
tem can, it is stated, be applied for the 
consolidation of masonry in bad condition. 


At 6 a. m. on October 28, the first half 
of the low-pressure pneumatic interlock 
ing plant now being instulled at the Grand 
Central station yard, New York City, was 
put in service. This part includes all of 
the outbound tracks and the outlet from 
the storage track on the west side of the 
yard. The change from the old to the 
new system was made without the least 
trouble, and so far there has not been one 
failure of any of the new mechanism or 
a single minute of delay to trains. The 
Standard Railroad Signal Company are 
justly proud of this installation. 


It is highly desirable that air intended 
for compression should be admitted to the 
cylinders at as low a temperature as pos- 
sible. For the relative increase in tem- 
perature during compression is less the 
cooler the air is. Thus if any given 
volume is compressed without artificial 
cooling to 21 atmospheres (about 300 
pounds) its volume will be about one- 
tenth that originally occupied. If we start 
with an initial temperature of zero the 
total increase during the operation will be 
about 650°. If we begin at 60° the increase 
will be 800°, and if we begin at 100°, the 
increase will be goo’. 


When pure, air is a mixture of the two 
elementary gases, oxygen and nitrogen, in 
the proportion of about 20 per cent. of the 
former to 8o per cent. of the latter. It al- 
ways contains, however, a small and vary- 
ing quantity of vapor of water, and sev- 
eral other gases. When condensed into 
liquid form, these impurities are practic- 
ally eliminated. When allowed to return 
again from the liquid to the gaseous state, 
it is found that the nitrogen evaporates 
more readily, so that by a proper arrange- 
ment of apparatus it is possible to produce 
from the substance two products, one of 
which is nearly pure nitrogen and the 
other nearly pure oxygen. 


Aninterested crowd gathered around the 
Tripler Company’s booth at the automobile 
show in the Grand Central Palace, New York. 
For the first time in public, a demonstra- 
tion was given of the workings of the 
new liquid air machine on exhibition 
there, and a good-sized body of spectators 
were present. The charging of the ma- 
chine took about fifteen minutes, and then, 
with a ripple of applause, the vehicle glid- 
ed out onto the track. It ran slowly at 
first, with gradually increasing speed. 
The most noticeable thing was the smooth- 
ness and silence with ‘which it worked. 
It is claimed by the makers that liquid 
air can be produced at a cost of less than 
two cents a gallon, and that the cost of 
running the machine is less than seven- 
eighths of a cent a mile. 

The latest device for economizing fuel 
in steam furnaces has been brought for- 
ward by Professor Linde, the first man to 
put the industry of cold storage on a com- 
mercial basis. Professor Linde has lately 
been giving his attention to the industrial 
production of liquid air, in which he has 
been fairly successful. The liquid air can 
be supplied in any required quantity, but 
the uses to which it can be profitably ap- 
plied have not developed in the same pro- 
portion. Professor Linde now proposes 
to employ liquid air in conjunction with 
coke or inferior fuel in steam boiler fur- 
naces. It is stated that after giving off 
the nitrogen, a gas remains that consists of 
50 per cent. of oxygen, that can be profit- 
ably used in boiler furnaces at the present 
high price of fuel. The idea is distinctly 
novel; and probably, but for the distinc- 
tion attached to Professor Linde’s name, 
would attract little attention. 
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For obtaining an exact idea as to liquid air 
there is a very simple method, in the opinion 
of M. Robert Pitaval, who makes this obser- 
vation in “L’Aluminum,” and that is 
to consider it as the extreme limit of 
compressed air, when one can easily con- 
ceive that it may be employed as a re- 
frigerating agent, as motive power, and 
as explosive force. Again, its composi- 
tion sufficiently indicates that it may be 
a source of oxygen which, as is well 
known, has many uses; but the success 
of all these applications depends upon a 
principal factor, which is the sale price, 
and consequently the cost price of liquid 
air. This substance may, in fact, serve 
to afford liquid oxygen owing to the dif- 
ferences of volatility in the ewo elements 
which compose it. By evaporating one- 
half a given mass of liquid air a concen- 
tration of oxygen to 85 per cent. is ob- 
tained, and, on pushing the evaporation 
further, nearly all the nitrogen may be 
eliminated. 


Mr. Asa M. Mattice has been appointed 
Chief Engineer of the Westinghouse 
Electric and Manufacturing Company, and 
will enter upon his duties in December. 
Mr. Mattice was for ten years up to a 
year ago principal assistant to FE. D. 
Levitt, of Cambridgeport, Mass., and has 
been actively connected with the design 
of all the large machinery coming from 
Levitt’s office during that time. During 
the past year he has been remodeling the 
Cocheco Cotton Mills at Dover, N. H. 
Mr. Mattice is an engineer graduate of the 
Naval Academy of the class of ’74, of 
which class Mr. B. E. Warren, Vice- 
President of the Westinghouse Electric 
and Manufacturing Company, is also a 
member. He was assistant to Admiral 
Melville at the beginning of the new navy; 
and had an important part in the design of 
the machinery of the “Maine,” “San Fran- 
cisco” and others of the important early 
ships. The Westinghouse Company is to 
be congratulated on the additional strength 
which he will give to their already strong 
engineering staff. 


To supply compressed air for the con- 
struction of one section of the New York 
tunnel or subway, a steam plant has been 
erected at the north end of Union Square 
on Seventeenth street at a cost of nearly 
$100,000, including the air piping to the 
rock drills and other machinery along the 


section. The plant which is_ erected 
in one side of the street proper will con- 
tain five boilers in batteries of two and 
three. The boilers are of multi-tubular 
type, 60 inches by 16 feet, set in per- 
manent brick settings with two _ steel 
smokestacks about 70 feet high. The plant 
also comprises two large air compressors, 
a blacksmith shop, small machine shop 
and storehouse for various tools. It is 
rather surprising to see a power plant 
erected in such a permanent manner right 
in the street of a large city, and for an 
apparently ephemeral job, but as the con- 
struction of this section may require two 
or three years, the expenditure for power 
purposes will undoubtedly be a good in- 
vestment, as compared with the cost of 
power generated by small portable boilers 
generally used in work of this character. 
To avoid smoke and cinders coke is used 
instead of coal. 





The Paris Omnibus Company has de- 
cided to abolish horse traction on its 
lines from Passy to the Hotel de Ville, 
from Muette to Rue Tailbout, from Mon- 
trouge to the Gare de l’Est. and from 
Auteuil to the Madeleine. Compressed 
air motors are to be used, and a com- 
pressing plant of from 5,000 to 7,000 
horse power installed at Billancourt. 

The air will be stored in the main re- 
ceivers at a pressure of 1,400 pounds per 
square inch, and will be distributed to 
the charging stations by pipes laid along 
the roadways. These pipes are weldless 
steel, and vary from 2-inch up to 4-inch 
in diameter. The pipes are made in 
lengths of 64 feet in order to reduce the 
number of joints at which leakage may 
take place. The cars have two decks and 
will seat 52 passengers. The air is re- 
heated in small coke stoves before being 
passed into the motor cylinders. There 
are eight air receivers on each car, hav- 
ing an aggregate capacity of 88.27 cubic 
feet, which is sufficient for a run of 7% 
miles at least. The pressure in these 
reservoirs is 1,137 pounds per square 
inch, and less than three minutes is 
needed to charge them. 


John B. Smith & Sons, Toronto, have 
installed an equipment of compressed air 
hoists in their saw mills and lumber 
yards, ranging in capacitv from ™%4-ton up 
to 4 tons. So far as can be ascertained 
this is the first application of this mode 
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of handling lumber in Canada. Since its 
inception a great saving has been ef- 
fected. For example, an ordinary load 
of lumber can be loaded or unloaded 
by two men in from 20 to 40- minutes 
less time than formerly. In _ handling 
the heavy lumber arriving in their yards 
by trains, less men are required, and a 
system of overhead tracks permits the 
lumber to be put right alongside the ma- 
chinery in the mill, with the one han- 
dling. In a plant of this kind the fuel be- 
ing so plentiful the first cost is almost 
all to be considered. The air is com- 
pressed in the ordinary way, and is 
stored in a central tank, and distributed 
to auxiliary reservoirs. The rubber hose 
used is coupled at convenient points with 
automatic valve couplings, which permit 
of the hose being detached, and as soon 
as this is done the valve prevents any 
loss of air, thereby the hoist retains its 
load for any length of time necessary 
for its removal to other parts of the yard 
or building by the trolley overhead. 





Raising sand from the ground floor 
to an overhead bin by compressed air 
is done at a great many railroad engine 
houses, but blowing it upstairs with a 
fan blower is not very extensively prac- 
ticed. 

At the Pennsylvania Railroad engine 
house, in Louisville, Ky.. General Fore- 
man Foster uses an old 40-inch fan blow- 
er for this work. A smaller blower would 
do the work, but as he had this one on 
hand it was installed. A 6-inch galvan- 
ized-iron pipe leads from the fan in en- 
gine room through the sand house to 
an elevated bin about 30 feet high. The 
sand flows from the bin under the sift- 
ing platform through a 1%-inch pipe into 
the 6-inch air pipe, where the current of 
air takes it up the pipe, which lies at 
an incline of about 30 degrees, into the 
bin. The end of the sand pipe is curved 
to point the same way the current of air 
is traveling, so that the air does not blow 
up through the sand into the sifting bin. 


At the top of the storage bin there is 
a pipe, 8 feet high, 12 inches in diameter, 
through which the air escapes. All the 
sand drops in the bin, while the loam and 
dust are carried out the ventilating pipe. 
Something over a ton an hour can be 
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handled by this method. It is a continu- 
ous Operation as long as the sand is run- 
ning into the air pipe. 

The fan is run only while the sand is 
being siited into the lower bin, and it 
will not run into the air pipe unless the 
fan is running. The current of air seems 
to draw it through the curved nozzle. 

Sand is taken from the elevated bin 
into the engine sand boxes through a 
pipe, the usual way.—Locomotive Engi- 
neering. 


A meteorologically interesting experi- 
ment is described by H. Ebert and B. A, 
Hoffmann. If a metal is suspended by a 
cocoon thread in liquid air, and then 
withdrawn, it will prove negatively elec- 
trified. The nature of the metal is im- 
material; the authors noticed, in fact, 
that wood, glass, sealing wax, etc., all 
became negatively electrified. No elec- 
trification results, when the air is fil- 
tered, and is, therefore, free of floating 
particles of ice. If, on the other hand, 
the metal is rubbed, simply by making 
it glide up and down, against the hoar 
frost which begins to form quickly over 
the liquid air, when it is kept in an ordi- 
nary beaker, the electrification will be 
very strong. These experiments dcm- 
onstrate that the electricity is due to the 
friction between the ice and the sus- 
pended body; the ice assumes a positive 
charge. A frictional electric machine 
can be based upon this observation. 
When a piece of amalgamated copper 
wire gauze is placed in a glass tube, 
through which liquid air is passing, the 
wires will prove negatively charged, as 
long as the current of air is maintained. be- 
cause the air will always carry some 
frozen moisture with it. The ice is the 
essential thing; but the air is wanted for 
two reasons, to freeze the water and 
keep the ice very cold and very dry. That 
dry cold ice is easily electrified by fric- 
tion was known to Sohncke, who made 
use of this observation in his theory of 
thunderstorms of 1886. The presence of 
dust in the atmosphere will facilitate the 
formation of ice particles and_ friction 
with them, and we know from balloon 
observations that clouds of ice needles 
really exist. That this friction plays an 
important part in the generation of at- 
mospheric electricity has more than 
once been suggested; but so far we had 
no striking demonstration of this electri- 
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fication. The observation further teaches 
that electric experiments, in which liquid 
air is used as cooling agent, may be mis- 
leading. 


Compressed air baths are the 
things in health restorers. 

One step further, and the fashionable 
cure will be taken in the Greathead com- 
pressed air shield at the “working face” 
of the newest Thames tunnel, wherever 
it happens to be. 

It is at Reichenhall, in the Bavarian 
highlands, that this newest invention is 
being applied to the cure of asthma, bron- 
chial catarrh, and numerous other forms 
of disease. The bath is constructed on 
very similar lines to the diving bell. The 
pneumatic chamber is built to accommo- 
date from three to twenty persons, and 
can be either round or oval. The outside 
resembles more than anything else the 
turret of a modern man-of-war. Small 
windows with very thick glass panes let 
in the light, and the heavy iron door 
when closed is completely air-tight. The 
air admitted under pressure passed into a 
hollow space underneath the chamber and 
up through the carpet, which is placed 
over a perforated metal plate. This pre- 
vents any draught being felt, even when 
the pressure is at its greatest. The foul 
air is carried away by means of two pipes 
with openings immediately below the 
cover of the chamber. The inside is fur- 
nished with cane armchairs and a table, 
and the patients pass the time either in 
reading or writing, or very often in sleep- 
ing. 


latest 


_ Each sitting lasts about an hour and 
forty-five minutes; and during the first 
twenty-five minutes the pressure of the 
air is gradually raised by means of pumps 
till it attains 30 centimetres. This is 
maintained for forty-five minutes, and 
then the normal pressure is gradually re- 
stored. The chief sensation during the 
sitting (says the Times in describing the 
process) is a slight pain and discomfort 
in the ears, but this soon passes off, and 
can, moreover, be greatly diminished by 
filling the ears with cotton wool. For a 
beneficial and lasting result. at least 30 
sittings are required, and then a complete 
cure is very often effected. 

The idea was tried as long ago as 1832, 
but they did not succeed then in maintain- 
ing the purity of the air under pressure. 
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658,941.—APPARATUS FOR RAISING 
James Clayton, 
Filed Sept. 23, 


LIQUIDS. 
5. a $ 
691,687, 


New York, 


1898. Serial No, 
























































In an apparatus for raising liquids, the 
combination of a pressure-tank provided 
with valves for controlling the entrance of 
liquid thereinto and with a liquid-discharge 
conduit, a reservoir for compressed air or 
gas, a pipe between said reservoir and tank 
for the passage of the compressed air or 
gas from said reservoir to said tank, a 
compressor for supplying the compressed 
air or gas to said tank, a pipe branching 
from the first-mentioned pipe and con- 
stituting the suction-pipe of the compressor 
for returning to the compressor the spent 
air or gas from the tank, a three-way cock 
at the branching of said pipes, an arm on 
the spindle of said cock, a float in the pres- 
sure-tank, a rod actuated by said float, a 
tumbler-lever and an independent fixed ful- 
crum therefor, connection between said 
tumbler-lever and rod and between said 
lever and the arm on the cock-spindle, an 
inlet from the atmosphere to said suction- 
pipe and an outwardly-closing check-valve 
at said outlet. 


659, 210.—PN EU MATIC 


Clark, Chicago, Ill. 
Serial No. 732,913. 


ORGAN. Melville 
Filed July 15, 1899. 


659,264.—AIR-SHIP. Charles Stanley, San 
Francisco, Cal., assignor to the Stanley 
Aerial Navigation Company, of Califor- 
nia. Filed Aug. 7, 1899. Serial No. 726,442. 
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659,270. HYDRAULIC AIR - COMPRESS- 
ING APPARATUS. William O. Web- 
ber, Brookline, Mass., assignor to Walter 


C. Carr, New York, N. Y. 


1900. Serial No. 3,327. 


Filed Jan. 30, 


A hydraulic air-compressing apparatus, 
the combination, with a water-passage, of 
a submerged air-chamber located adjacent 
thereto and having a substantially unob- 
structed upper face, an air-inlet pipe to 
said chamber of less diameter than the 
chamber and extending at an angle there- 
to, to a point above the water-level 
whereby a free flow of water over said 
upper surface of the chamber is permitted, 
and a series of air-outlet pipes discharging 
into said water-passage. 

A hydraulic air-compressing apparatus, 
the combination with a water-passage, of 
a submerged air-chamber located adjacent 


thereto, an air-inlet pipe to said chamber 
of less diameter than the chamber, and a 
series of outlet-pipes extending from said 




















chamber upon opposite sides from said in- 


let connection therewith and each of less 
diameter than the inlet. 

A hydraulic air-compressing apparatus, 
the combination with a water-passage, of 


a submerged air-chamber located adjacent 
thereto, air-inlet pipes disposed at opposite 
sides of the center of said chamber, and a 
series of air-outlet pipes from said cham- 
ber located between the points of connec- 
tion of said inlet-pipes. 

A hydraulic air-compressing apparatus, 
the combination with a water-passage, of 
a continuous air-chamber extending late- 
rally of the same, a series of outlet-pipes 
extending from said chamber toward said 
water-passage, and an air-iniet for said 
chamber. 

A hydraulic air-compressing apparatus, 
the combination with a water-passage, 0 
a continuous air-chamber surrounding the 
same, a series of outlet-pipes, a series of 
ovtlet-pipes depending from said chamber 
toward said water-passage, an air-inlet for 
said chamber, and a central frame pro- 
vided with means for raising and lowering 
said chamber and parts carried thereby. 

A hydraulic air-compressing apparatus, 
the combination with a water-passage, of 
an air-chamber surrounding the same, a 
series of outlet-pipes extending from said 
chamber toward said water-passage, an 
air-inlet for said chamber, a central frame 
provided with means for raising and 
lowering said chamber, and guides between 
the chamber and frame for determining 
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the horizontal position of the air-outlet 
pipes relative to the water-passage. 


A hydraulic air-compressing apparatus 
an enitarged, submerged air-inlet chamber 
provided with downwardly-projecting air- 
outlet pipes on the lower part thereof, said 
air outlet pipes being provided with curved 
guides for the purpose of guiding and 
regulating the amount of water passing 
between them. 
A hydraulic air-compressing apparatus, 
an enlarged, submerged air-inlet chamber 
provided with downwardly-projecting air- 
outlet pipes on the lower part thereof, said 
air-outlet pipes being provided with curved 
guides for the purpose of guiding and reg- 
ulating the amount of water 
tween them, and adjustably 
thereto. 


passing be- 


connected 


659,418.—-PPNEUMATIC 
K. Pickles, St. 
one-half 
Filed 


HAMMER. Charles 
Louis, Mo., assignor of 
to Dwight Tredway, sume place, 
Feb, 10, 1900. Serial No. 4,s8u3. 


A pneumatic hammer, a cylinder, an im- 
pact-piston, a sleeve detachably secured to 
the cylinder, a valve-chamber formed in 
one side of said sleeve and wholly inde- 
pendent of and parallel with the cylinder, 
and a pneumatically-actuated piston-valve 
arranged in said valve-chamber, 


659,491. LIQUID-RAISING APPARATUS 
OF THE AIR-LIFT TYPE. Joseph Price 
London, England. Filed May 28, 1900. 
Serial No. 18,269. 


A liquid-raising apparatus of the air-lift 
type, the combination of an _ air-supply 
pipe, a rising main for the liquid, the cross- 
sectional area of such main increasing 
from the bottom to the top, an adjustable 
injector air-outlet valve at the lower end 
of the air-supply pipe, the same comprising 


a downwardly-extended hollow cone, a 
eylindrical bell into which the cone ex- 
tends, the lower end of the cone being 


adapted to have a seating against the bell, 
and a connection between the cone and bell 
adapted to permit of axial movement be- 
tween the same, an auxiliary adjustable in- 
jector-valve between the outlet-valve and 
an outflow-opening in the rising main, 
means for imparting a spiral motion to 
the air in the rising main, and means for 
adjusting the valves. 

A liquid-raising apparatus of the air-lift 
type, the combination of an air-supply pipe, 
a rising main for the liquid, the cross-sec- 


tional area of such main increasing from 
the bottom to the top, an adjustable in- 
jector air-outlet valve at the lower end of 


the air-supply pipe, an auxiliary adjustable 
injector-valve between the outlet-valve and 
an outflow-opening in the rising main, said 
auxiliary valve comprising a cone secured 
to the air-supply pipe, a surrounding sleeve 
having a seating for the cone, and spiral 
guides formed in the sleeve, and means for 
adjusting the main and auxiliary valves, 
A liquid-raising apparatus of the air-lift 
type, the combination of a rising main 
for the liquid, the cross-sectional area of 
such main increasing from the bottom to 
the top, an air-supply pipe within the ris- 
ing main, a conical outlet valve at the bot- 
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tom of the air-supply pipe, a cylindrical 
casing around such valve, guide-vanes upon 
the cone, a conical auxiliary outlet-valve 


in the air-supply pipe between the bottom 
liquid outflow 
main, a 
conical 


outlet-valve and a 
in the rising 
around the 


opening 
Sleeve or casing 
auxiliary valve, spiral 























guides within the casing, spiral vanes upon 
the exterior of the air-supply pipe, a cylin- 
der in communication with the top of the 
air-supply pipe and with a source of pres- 
sure, a piston within the cylinder, means 
for balancing the weight of the piston and 
air-supply pipe and means for adjusting 
the position of such piston and pipe. 


A liquid-raising apparatus of the air-lift 
type, the combination of a rising main for 
the liquid, the cross-sectional area to such 
main increasing from the bottom to the 
top, an air-supply pipe within the rising 
main, a conical outlet-valve at the bottom 
of the air-supply pipe, a cylindrical casing 
around such valve, guide-vanes upon the 
cone, a conical auxiliary outlet-valve in the 
air-supply pipe between the bottom outlet- 
valve and a liquid-outflow opening in the 
rising main, a sleeve or casing around the 
conical auxiliary valve, spiral guides within 
the casing, spiral vanes upon the exterior 
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of the air-supply-pipe and means for rais- 
ing and lowering the air-supply pipe. 

A liquid-raising apparatus of the air-lift 
type, the combination of a rising main for 
the liquid the cross-sectional area of such 
main increasing from the bottom to the 
top, an air-supply pipe within the rising 
main, a conical outlet-valve at the bottom 
ef the air-supply pipe, a cylindrical casing 
around such valve, guide-vanes upon the 
cone and means for opening and closing 
and adjusting the outlet-valve. 

A liquid-raising apparatus of the air-lift 
type, the combination with an air-supply 
pipe, of an outlet-valve comprising a hol- 
low cone, a sleeve or casing around the 
cone, a seating for the cone within the cas- 
ing, spiral guides within the casing and 
means for raising and lowering the cone to 
regulate the orifice between the cone and 
its seating. 


659.616.—RECORDING AIR PYROMETER. 
William H. Bristol, Hoboken, N. J., and 
Edgar H. Bristol, Naugatuck, Conn., as- 
signors to the Bristol Company, Water- 
bury, Conn., and New York, N. Y. Filed 
May 24, 1900. Serial No. 17,846. 


659,7083.—-PNEUMATIC TYPE-W RITTER. 
Maximilian Soblik, Merxem, 3elgium. 
Filed July 11, 1899. Serial No. 723,435. 


659,730.—AIR-EXTRACTOR 
MATIC TIRES IN CONSTRUCTION. 
Augustus E. Ellinwood, Akron, Ohio, as- 
signor to the Goodyear Tire and Rubber 
Company, same place. Filed March 7, 


FOR PNEU- 


1900. Serial No. 7,633. 
659,752.—-PNEUMATIC COTTON PICKER. 
William H. Mevers, Sturgis, Ky., as- 


signor of one-half to Green W. Pritchett, 
Corydon, Ky. Filed March 28, 1900. Serial 
No. 10,525. 


659,832. 
Grant 
8, 1900. 


AIR PUMP AND COMPRESSOR. 
Sipp, Paterson, N. J. Filed May 

Serial No. 15,898. 

In a fluid-pumping, compressing or other 
similar apparatus, the combination, with a 
eylinder having a valve-controlled dis- 
charge fox the compressed fluid at one end, 
of spaced operatively-connected pistons ar- 
ranged in said cylinder, the piston adjoining 
the discharge end of said cylinder having a 
valve opening toward said discharge end 
of the cylinder, a supply for an actuating 
fluid, an exhaust for said actuating fluid, 
said cylinder having a port at its other end 
affording common communication for the 
supply and exhaust with said cylinder, and 
a valve controlling the communication be- 
tween said port and the supply and ex- 
haust, said valve being adapted to simul- 
taneously close the supply and open the 
exhaust and vice versa and said cylinder 
having another fluid-inlet opening for the 
fluid to be compressed between the last- 
named end thereof and the valve-carrying 
piston. 

In a fluid-pumping, compressing or other 
similar apparatus, the combination, with a 
cylinder having a‘ valve-controlled  dis- 
charge for the compressed fluid, of spaced 
operatively-connected pistons arranged in 
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said cylinder, the piston adjoining the dis- 
charge end of said cylinder, having a valve 
opening toward said discharge end of 
the cylinder, a supply 
and an exhaust for an fluid 


valve-chest, a 
actuating 
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connected to said valve-chest, said cyl- 
inder and the valve-chest having a port 


of communication entering the former at 
the other end thereof, and a valve arranged 


in said valve-chest and controlling the 
communication between said port and the 
supply and exhaust, said valve being 


adapted to simultaneously close the supply 
and open the exhaust and vice versa and 
having a port penetrating, it, said cylinder 
and valve-chest having another port of 
ecommunication controlled by said valve, 
and said last-named port and the exhaust 
being adapted to have communication 
through the port of said valve, as described. 

In a fluid-pumping, compressing or other 
similar apparatus, the combination, with 
a cylinder having a valve-controlled dis- 
charge for the compressed fluid at one end, 
of spaced operatively-connected pistons ar- 
ranged in said cylinder, the piston adjoin- 
ing the discharge end of said cylinder hav- 
ing a valve opening toward said discharge 
end of the cylinder, means for normally 
forcing said pistons away from the dis- 
charge end of said cylinder, a valve-chest, 
a supply for an actuating fluid and an ex- 
haust for said actuating fluid connected 
to said valve-chest, said cylinder and the 
valve-chest having a port of communica- 
tion entering the cylinder at the other end 
thereof, and a valve arranged in said valve- 
chest and controlling the communication 
between said port and the supply and ex- 
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haust, said valve being adapted to simul- 
taneously close the supply and open the 
exhaust and vice versa and having a port 
penetrating it, said cylinder and valve- 
chest having another port of communica- 
tion controlled by said valve, and said last- 
named port and the exhaust being adapted 
to have communication through the port of 
said valve. 


660,070.—AIR-RIFLE. William J. Burrow, 


Plymouth, Mich., assignor to the Daisy 
Manufacturing Company, same place. 
Filed Jan, 4, 1900. Serial No. 300. 

660,159.—PNEUMATIC STACKER. Clar- 
ence B. Hixson, Charles T. Hixson and 
Asa L. Tarrant, Holt, Okla. Filed Feb. 
2, 1900. Serial No. 3,696. 

660,253. APPARATUS FOR PUMPING OR 
COMPRESSING GAS AND AIR. James 
Keith, London, England. Filed Jan. 12, 
1899. Serial No. 701,954. 

A double-acting gas-compressing pump 


comprising a cylinder, a 
moving therein having gas- 


pump-plunger 
pipes for the in- 
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the upper and lower sides of the plunger, 
a loaded gas holder or receiver surrounding 
the pump plunger and cylinder, a fluid-pres- 
sure motor for operating the pump plunger, 
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a cock controlling the supply of fluid to 
said motor and a connection between said 
cock and loaded gas-holder, 

A double-acting gas and air compressing 
and mixing apparatus comprising a motor, 
a pump-plunger comprising a double cylin- 
der, a water seal into which the double 
eylinder dips, means for admitting water 
automatically to the water seal, an open- 
ended cylinder, dipping into a water seal 
carried by the double cylinder, a pump- 
cylinder A, air and gas pipes leading to 
the separated spaces formed by the double 
cylinder of the pump-plunger and the open- 
ended cylinder, a loaded gas-receiver sur- 
rounding the pump and means for control- 
ling the water-supply connected with the 
said loaded receiver, 


660,466.—ATR MATTRESS OR CUSHION. 
Albert H. Sawtell, Malden, Mass., as- 
signor to The Pneumatic Goods Com- 
pany, Boston, Mass. Filed Dec. 7, 1899. 
Serial No. 739,497. 


660,650.—AIR-BRAKE. Joseph E. Nor- 
mand, Watertown, N. Y., assignor of 
one-half to Joseph R. Ellicott, Nyack, 
and Charles A. Ball, New York, N, Y. 
Filed Sept. 21, 1899. Serial No. 731,182. 


660,705.—PNEUMATIC TOOL. Henry J. 
Kimman, Chicago, Ill. Filed Oct. 27, 1899. 
Serial No. 734,936. 

A tool of the class described, the com- 
bination of a bifurcated frame portion pro- 
vided at one end with a movable clamping- 





plunger to contact the head of a rivet and 
the other end with means to receive and 
removably hold a portable pneumatic ham- 
mer, 


A tool of the class described, the com- 
bination of a bifureated frame portion pro- 
vided at one end with a movable clamping- 
plunger adapted to contact one end of a 
rivet and at the other with a clamping 
portion adapted to receive a pneumatic 
hammer. 

A tool of the class described, the com- 
bination of a bifurcated frame portion pro- 
vided at one end with a pressure-chamber 
having a movable clamping-plunger therein 
to contact the head of a rivet and at the 
other end with a pneumatic hammer and a 
main supply-chamber adapted to contain a 
supply of motive fluid and connected with 
the ciamping-plunger chamber and with the 
pneumatic hammer and a main throttle. 
valve in the inlet of such main supply- 
chamber adapted to open and close to the 
inlet of each supply-chamber. 

A tool of the class described, a substan- 
tially C-shaped frame portion provided at 
one end with a pressure-chamber having a 
clamping counterbalancing « reciprocating 
plunger therein and at the other end with 
a clamp adapted to removably hold a port- 
able pneumatic hammer, a main inlet cham- 
ber G connected with the préssure-chamber 
of the heading-plunger and ‘arranged to be 
connected with the portable pneumatic 
hammer, and a main throttlé-valve to éon- 
trol the supply of motive fluid to such inlet- 
chamber. 


6,793. SINGLE-CYLINDER COMPOUND 
COMPRESSOR. Thos. Grant, New York, 
N. Y., assignor of one-half to Hartwig A. 
Cohen, Dalamar, Nev. Filed June 12, 
1899. Serial No. 720,310. 


In the cylinder of a compressor, the com- 
bination with an annular cup-shaped valve 
located with its turned-up edge at or near 
the cylindrical surface of the cylinder, of a 
retaining plate E, facing the piston of the 
cylinder and bearing against the base of 
said valve, which in turn bears against 
the end of the cylinder, a spindle e’ ter- 
minating the central portion of the retain- 
ing-plate E, and turned down to form a 
smaller portion e®, for receiving a fasten- 
ing nut e*, and a back cylinder-head B, 
having a boss b‘, through which passes 
said spindle e’. 

A compressor consisting of the combina- 
tion of a single cylinder of uniform in- 
ternal diameter, having an inlet-valve at 
one end and an outlet-valve at the other 
end, a plunger whose diameter is less than 
said internal diameter and having an en- 
larged head whose forward compressing- 
surface faces the inlet-valve and is equal 
to the cross-sectional internal area of the 
eylinder, and whose rear compressing-sur- 
face faces the outlet-valve and is substan- 
tially equal to the difference of the cross- 
sectional cylinder area and the cross-sec- 
tional plunger area, and a valve carried by 
the enlarged head, between the spaces of 
the cylinder divided off by the said head, 
and forming an inlet from the larger area 
space to the smaller space. 

in a compressor, the combination with 
the front cylinder-head thereof, of an in- 
ternal circular flange a*, a piston passing 
within said flange and through the front 
cylinder-head C, a cage consisting of two 
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parallel rings f’, separated by separating- 
Fieces f*, and bearing upon the inner sur- 
faee of said cylinder and located between 
said flange a*, and said cylinder-head C 
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and packing-ring f, bearing upon said pis- 
ton and located between said cage and said 
head, a cup-shaped valve a’, having its 
base between said cage and said flange a’, 
and having its edges between said cage and 
said piston to form a valve between the in- 
terior of the cylinder and the space be- 
tween the rings f’, the cylinder A, of the 
compressor having an outlet-port at, which 
Gpens into the space between the rings f. 


660,857.—-PNEUMATIC TOOL, Herman ¢ 

Kotten, Englewood, N. J. Filed Jan. 1 

1900. Serial No. 1,098, 

A pneumatic tool, a cylinder, a _ solid 
hammer therein, having an unbroken per- 
iphery, but provided with longitudinally- 
extending recesses on either side thereof, a 
groove in the inner periphery of said cylin- 
dr always in communication with said re- 
cesses, an inlet-port in said cylinder lead- 
ing to said groove, other grooves in the 
inner periphery of said cylinder on either 
side of said first-mentioned groove, and 
ports and passages for admititng and ex- 
hausting the motive fluid from either end 
of said cylinder. 


4 


66,916. — AIR-GAS APPARATUS. Caspar 
W. Miller, Wallingford, Pa. Filed June 
7, 1899. Serial No. 719,681. 


660,946. — APPARATUS FOR PUMPING 
WATER, SAND, ETC.. Thomas Butler, 
Cleburne, Tex. Filed March 28, 1900. Se- 
rial No. 10,503. 


The combination, substantially as_ set 
forth, of an air-tight vessel, a cap fitting 
air-tight to an opening in the upper end 
thereof and removably connected there- 
with, a discharge-pipe carried by the cap 
extending through it down into the vessel, 
an entrance for compressed air in the cap 
opening into the vessel above the open 
lower end of the discharge-pipe and above 
the material in the vessel, a pipe supplying 
compressed air to the vessel through said 
entrance-opening, a relatively small pipe 
extending down through the discharge 
pipe and discharging compressed air up- 
ward in the discharge-pipe near its lower 
end, and connections between the upper 
end of said relatively small pipe and the 


main compressed-air-supply- pipe, the or- 
ganization being such that compressed air 
is forced into the vessel upon the surface 
of the material to cause it to enter the 
lower end of the discharge-pipe while com- 
pressed air acting as an ejector enters the 
discharge-pipe at its lower end and forces 
the material upward therein. 

The combination, substantially as set 
forth, of an air-tight vessel, a cap fitting 
air-tight to an opening therein and _ re- 
movably connected therewith, a discharge- 
pipe extending through a stuffing-box in 
the cap in which it is free to move ver- 
tically and to turn about its axis, a com- 
pressed-air pipe opening into the vessel 
tarough the cap, a relatively small pipe 
ecntained in the discharge-pipe and extend- 
ing through the cap down into the vessel 
and discharging upward in the discharge- 





pipe near the lower end thereof, and a 
flexible pipe connecting the main com- 
pressed-air-supply pipe with the upper end 
of the relatively small pipe contained in 
the discharge-pipe. 


660,961.—PNEUMATIC HAMMER FOR 
ROCK DRILLS. William G. Jones and 
William O. Pierce, Penmaen-Mawr, Eng- 
land, assignors of one-third to William 
Maine Treglown, London, England, Filed 
July 23, 1900. Serial No. 24,55 


y 





Pneumatic hammers and other automatic 
percussive tools, means for effecting the 
rotation of the cutting-tool, consisting of a 
motor, a toothed wheel slidably and di- 
rectly mounted upon the cutting tool, and 
gear between the motor and the toothed 
wheel, 


6,997.—-COOLING MEANS FOR MOTOR- 

COMPRESSOI John <. Nicolson, 

Manchester, England. Filed Sept. 12, 

1900. Serial No. 29,759. 

An air compressor, a rotary compressor- 
valve having an annular chamber in com- 
munication with an end air admission, a 
port in the outer wall corresponding with a 
cylinder-port, a central cavity communicat- 
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ing with the delivery-outlet, said cavity 
having also a port corresponding with the 
cylinder-port and a tube forming part of a 
vater-circulating system. 

A jacketed rotary valve for an air-com- 
pressor, an axial tube surrounded by a 
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space through which the compressed air is 


delivered, a branch of said tube at one end 
opening through the surface of the valve 
and communicating with a water-admis- 
sion port, and a second branch at the op- 
posite end of the tube also opening through 
the surface of the valve and communicat- 
ing through a port with the water-jacket. 
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High 
Speed 
Brakes 


THAT HAVE MADE POSSIBLE 
THE SPEED, SAFETY AND 
ECONOMY OF MODERN 
TRAVEL. 


The Westinghouse 


Air Brake Co. 
Pittsburgh, Pa. 
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UNITED STATES COMMISSION TO THE 
PARIS EXPOSITION OF 1900. 


PARIS OFFICES, Aug. 31st, 1900. 


GRAND PRIX FOR “‘COMPRESSED AIR.” 


I have the honor to inform you that in accord- 
ance with the official announcement of awards at 
the Paris Exposition of 1900, a Grand Prize was 
bestowed upon the exhibit of United States 
journals, publications and periodicals, and that 
you are therefore entitled to use this award of 


Grand Prize. Respectfully yours, 


A. S. CAPEHART, 


Director of Liberal Arts and Chemical Industries. 





In the 
Pay 
Envelope 


That's where 
our education 
affects you. 







W hat The Inter- 
national Corres- 
pondence Schools, 
Scranton, Pa., are 
doing. 


First—Teaching mechanics 
the theory of their work. 


Second—Helping mis- 
placed people to change their 
work. 


Third—Enabling young people to 
support themselves while learning 
professions. 

250,000 students and graduates in Mechanical, 
Electrical, Steam, Civil and Mining Engineer- 
ing; Architecture; Drawing and Designing; 
Chemistry; Telegraphy; Telephony; Stenog- 
raphy; Book-keeping; English Branches. 
When writing state subject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Established 1891, Capital $1,509,000, 
Box 1132 Scranton, Pa. 
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(ACLS LOLELS LSE OLS LE LETS LS LET ELS LEE TELS LET ELS LeeLee Lele lele lel elelelejelere;: : 


H. GLAENZER & PERREAUD, 


Mechanical Engineers, 


= 
< 


1, Avenue de la Republique, 
& 61, Rue de Malte. 


TELEGRAMS: a A. B. C. 4TH Ep. 
*BLAKENILES,"’ PARIS. LIEBER'S 

“PARIS.” (FRANCE.) OR Al's CODES. 
INGENIEURS-CONSEILS POUR INSTALLATIONS D’AIR COMPRIME & 


AGENTS EXCLUSIFS DE 
Chicago Pneumatic Tool Co., 


OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 


COMPRESSEURS D’AIR AUTOMATIQUES A VAPEUR &A COURROIE 
VERINS PNEUMATIQUES. 


Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 


Wheeler Condenser. 


CONDENSEURS PAR SURFACE, 
RECHAUFFEURS. 


“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 



































Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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Makes it a specialty 


ivi dliilllileileiedeeeileideveeie diene de 


CHAS. G. ECKSTEIN, 


Berlin, C., Germany. Spandauerstrasse 16-17. 


Pneumatic Tools and Appliances 


COMPRESSED AIR. 1152 
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MECHANICAL ENGINEER, 


to sell 





Compressed Air Machinery in General, 


and 





invited to correspond 


American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 


in Europe. 


with the New York Office, 249 Centre Street. 








Seamless Rolled Steel Tubes 
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Tested and approved by the 
highest authorities and Gov- 
ernments of Europe and 
America. 

Each Tube is carefully tested, 
anda Government Test Cer- 
tificate is furnished with 
same. 
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f 


FOR GASES, COMPRESSED AIR, ETC., 
UNDER HIGH PRESSURE, 











Lp VV VV VD VU VSD VU DV UV UV V VDP UU DV VU VV UV OPV VDP UUED VYVVVVVVVV PV VV VV VV VV VPP VV Py Vary 


Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 


Chas. G. Eckstein, 


249 Centre Street, - New York. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 














The above cut is of a 28 foot Compressed Air Motor Car hauling two trail 
cars in Chicago. 


COMPRESSED AIR CO., 


621 Broadway, - - NEW YORK. 
1032 Monadnock Block, - CHICAGO, ILL. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. oa 


COMPRESSED ALR MOTORS 


FOR STREET, SUBURBAN AND ELEVATED RAILWAYS. 





Independent, under quick control, noiseless, of high efficiency, free from danger 
and all objectionable features. ‘The most economical system in cost of installa- 
tion, operation and maintenance ever offered to street and other railways. 
Thoroughly tested, both Winter and Summer, and endorsed by prominent 
engineers, 

Cars, in size and appearance, are the same as electric or cable cars, the 
floor being no higher from rail. No paying space occupied by the air storage 
or mechanism, all being placed under the car floor. 


KUN AT ANY SPEED DESIRED. 
OVERCOME GRADES AND SHARP CURVES EASILY. 
EQUIPPED WITH NOISELESS AIK BRAKES. 


Can be recharged with air in less than two minutes, and constructed to run 
any desired distance. Motors and entire load spring supported. Cars can be 
introduced one at a time on the track of any railway, steam, electric, cable or 
horse. Cars of this type performed a daily service of 8114 miles each upon 
125th Street, New York City, for one complete year, during which time they 
ran 32,159 miles, and carried 188,854 cash fares, and are now, and have been 
since May 30, 1899, in operation on North Clark Street, Chicago. 

The Metropolitan Street Railway Company, on 28th and 29th Streets in 
New York City, during the last three months of 1898 operated the line by horse 
power, and during the corresponding period of 1899 by air, with the following 
comparative results : 

1898 1899 
(horse) (air) 
Number of carsemployed, . . . . 16 15 
Car mileage perday, ..... . 1310 1530 
Number of passengers carried,. . . 1,183,170 1,681,580 


During the ten months ending May 30th, 1900, 2,777,965 passengers were 
carried by the air motors on this line, exclusive of transfers. 

The new motors recently installed are running on schedule time and on 
October 8th, 1900, ran 16 cars each making 16 round trips carrying in the 
aggregate 19,065. 

In Chicago, where air cars were introduced for night service in place of 
horse cars, it has resulted in more than doubling the number of passengers 
carried during those hours. 
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+ : ee 
t We’ king a Specialty of i 
+ We're making a Specialty o t 
+ he is a 
~ Filling the foundryman’s wants. We're making a specialty of doing this Ki 
z neatly, quickly, and in a way that puts money in his pocket. * 
ae We don’t undertake any job belonging to the iceman. We don’t know 4 
£ anything about cutlery. We couldn’t write a respectable looking article about < 

lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- % 
. ence is very limited in setting saws. fe 
3 We leave all those lines to the journals that ‘“‘covereth the whole earth.” ¢ 
+ We don't know it all and we don’t try to do it all, ai 
+ ‘ ; , ss , 
a We have ‘‘ boiled down” and concentrated all our “‘ know how”’ to the 4 
* formerly neglected foundry business. 5 
+ We dish up every month the most appetizing nourishment for all kinds of a 
¢ foundries, Nothing but foundries mind you, ; he 
Everyone has paid for his meal ticket too. Not a deadhead sits at our ‘° 

table. No ‘‘free soup’’ goes with us. — 
< Let us sandwich in an advertisement of the stuff you want the foundries 4 
* to buy. ; «= 
z It will be masticated all right. The orders you will get thereafter will * 
+ show you that you have not advertised in vain. r% 
ote x 
¢ THE FOUNDRY : 
oe t ° 
es Ke 
: DETROIT, «: ° ** ‘MICHIGAN. : 
4 + ¢ a . 2..% .% © © © © © © » » « Bs 4 
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CORNELL & UNDERHILL 


—- 4 
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Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


: 

$ 

| 
Wrought and Cast Iron Pipe 
Boiler Tubes : 
Artesian and Oil Well Casing 
Iron and Brass Fittings 
; 

; 

‘ 

; 

N 

; 

‘ 

; 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 


' TANKS 
3 


Valves and Cocks 

Gate Valve and Hydrants 
Freight, Mine and Dump Cars 
§ Portable Track and Switches 
Car Wheelsof every description 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 

DIAMETERS. 


DREXEL BUILDING, 


13 GOLD STREET. 





r TELEPHONES, CABLE AODRESS, e 
{ FRANKLIN 2032-2033, ‘' CUBE,’’ NEW YORK. ; f————___ PHILADELPHIA. 
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EDRICK & AYER CO., 


oo I Fr ve 
COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring no 
attention other than oiling ; entirely automatic 
in acticu, stopping and starting as air is re- 
quired. Specially adapted for “foundry use, 
Can be run in series; if s0, no stoppage 
possible. 







», COMPRESSED AIR 
m}. RIVETERS,HOISTS, 


) CRANES ano OTHER 
: 





TOOLS. 
Send for Catalogue. 


- Manning, Maxwell & Moore, 
Sore Acents, 

85, 87, 89 LIBERTY ST., N. Y. 

22 SO. CANAL ST., CHICAGO, ILL. 

PARK BLDG., PITTSBURGH, PA. 

WILLIAMSON BLOG., CLEVELAND, 0, 
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WHEELER CONDENSER & ENGINEERING CO. 


EE eee ee PP re eer ee 
per ee 
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NEW YORK. 

r SURFACE 
i CONDENSERS 

MARINE Mounted on 
and Combined Air 

STATIONARY and 
Circulating 
SERVICE. hii 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. | 


Chlorination Mills, Electric Plants_ 





> 
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ROGER’S ifIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


Manofacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. 8. A. 
saint site - 
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GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


INCORPORATED CAPITAL $100,000. 


Oe oe Offices : Lincoln Trust Building, 
main 2662. St. min Mo. —=e 














Correspondence is invited from 
parties desiring to engage in 
cleaning houses, including carpets, 
tugs, draperies, bedding and up- 
holstered furniture by the dustless 
method. 


Exclusive City Rights 
For Sale. 


By our system houses are thor- 
oughly cleaned and disinfected 
with compressed air. 

Recommended by the Medical 
Profession. 

Revolution in House Cleaning. 

This device thoroughly renovates 
the carpets, removes and collects 
allof the dirt and impurities that 
the carpet contains. 

This method is protected by 
Letters Patent, others pending. 








For further information, address 


HOUSE RENOVATOR. 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY. 


CONTRACTORS AND ENGINEERS FOR COMPLETE 
RENOVATING PLANTS FOR HOTELS, RESIDENCES, 
HOSPITALS AND PUBLIC INSTITUTIONS.——— € 
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BD Dad 


Established 
1e33. 


Sad ad 





‘The 


©. &@ G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


ComMPpounND. 





TrIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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MERS 


All sizes for all services from light 
calking to heavy riveting. 


These hammers have the simplest valves yet designed and 
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hence the least likely to get out of order. They cannot break or = 
become inoperative through slight wear. They arefully guaranteed + 
against cost for repairs for one year. ¢ 
PHILADELPHIA PNEUMATIC TOOL Co., : 

NEW YORK, PHILADELPHIA, PITTSBURCH, z 
SINGER BUILDING. STEPHEN GIRARD BUILDING. WOOD & WATER STS. he 
pobecbenbesbecbecbesbesiecbedeedeetesdesdeabeofesteedoobeebocbocbocbocbecfecedesteefoefoedeetoeboebeebeebeoboobooboolecbocbocbocbecbecbecbeeteetoafoetoefoeds 
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CompresseD AiR Pumps FOR ALL PuRPOSES. 


GLEASON-PETERS AIR PUMP CO., 20 West Houston Street, WN. Y. 
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7BuLLock DIAMOND Drittst 


They Remove Solid Cores For Prospecting. 

Operated By COMPRESSED AIR, STEAM and ELECTRICITY. 
Also by HAND POWER, HORSE POWER and GAS ENGINE. 
19 STYLES and SIZES—SURFACE and UNDERGROUND. 
Capacity from 350 feet to 6,500 feet. 


@AAAAAMAAAAAAAAAAAAAAAAAA 





If you are interested in prospecting. send for our No. 33 Catalogue. 


M.C. BULLOCK MFG. CO., - - CHICAGO, ILL. 
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Compressed Air. 


By FRANK RICHARDS. 12mo, cloth, $1.50 


> ome mmamaae ‘AIR BRUSH 


We are making and selling the 
best Art Toolinu use. Applies color 
oy ae of air, enabling the artistto 
do better work and savetime. No 
studio complete without it. Cir- 
culars free. 

Address, AIR BRUSH FG. CO. 
K.60 Nassau St ,Rockford,II1.,U.S,A, 
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sed z. Officers of all Railroads 


(asczp quasreaiz) = ‘THE POCKET LIST opr 
BL 00 per annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT pce em women) 


ptive of freight and pas 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 








John Wiley & Sons, New York. 
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S& mechanics! industries. It has a larger bona-fide circu- 


\ wa priceless to the active man who needs to keep in touch 


% interest for intelligent readers who are in any way con- 


; y best solicitor. Sample copy free. 


@ THE ENGINEERING MAGAZINE, & 
s «=: §20-422 N 


seneco 20e out REGISTER nner ae of the Railways aud Private Companies ia 


ted States, Canada and Mexico. 
‘ emainss . ” Subscription Price, $5.00 per annum. Single copies, $1.00, 
NAAAARAAAAAON WAANN THE RAILWAY EQUIPMENT & PUBLICATION 0 


TH 24 Park Place, New York. 


ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


’ The Engineering Magazine has been aptly described as 
> " The Century of the industrial world and the Review of 
Reviews to engineering literature —the two in one.” Its 
; leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contributors include the foremost 
— men of oyr.times. It gives each ‘month an. exhaustive 
Review and Index to the world-wide range of technical 
literature — Amenican, English, French, and German. It 
; is read in every nook and coroer of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
5 engineering. architectural, electrical, reilroad, mining, and 
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~McKiernan Drill Co., 
120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc. 
Air Compressors 


| Various Types. Special Designs. Suitable 
for all Dynamic Purposes. 


SOLE AGENTS FOR THE 
Kennedy Patent Air Lift. 







lation among such men than has ever been attained by an 
5 engineering journal in all the history of industrial literature. 


th current developments. Its every page carries a living 


; cerned with modern industrial enterprises. lts subscribers 
$ are its warmest advocates and the Magazine itself is its 


30 Cents a Number; $3.00 a Year. 


Liberty St., New-York, U.S.A. 
KNX XXMNNENN 
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THE ONLY 


GRAND PRIX 


(HIGHEST AWARD) 


Given at the PARIS EXPOSITION, 1900, to any builders 


MINING MAGHINERY 
a “= ——— 


as awarded to this Company. 


as also awarded. 


~lNGERSOLL-SERGEANT:28 


26 CORTLANDT ST. 
NEW YORK. 

















‘* Embodying 
the 
Latest 
and 
Best 
Practice.”’ 


‘* Fittingly 
Representative 
of an 
Age of 
Progress.”’ 





Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 
and every other application of Com. 
pressed Air. 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK 
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